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ON  THE 


VITAL  and  other  INVOLUNTARY 


MOTIONS  of  ANIMALS. 


Inanimum  eft  omne  quod  piilfu  agitatur  extern o ;  quod  autem  eft  ani¬ 
mal,  id  motu  cietur  interiore  et  fuo.  Nam  hsec  eft  propria  natura 

animi  atque  vis. - Quae  fit  ilia  vis,  et  unde  fit  intelligendum  puto. 

Non  eft  certe  nec  cordis,  nec  fanguinis,  nec  cerebri,  nec  atomorum. 

Cicero,  Difput.  rufeui.  lib.  i. 


The  firft  Edition  printed  in  the  year  1751,  and  the  2d  in  the  year  17^3. 
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TO  THE  RIGHT  HONOURABLE 


JAMES  EARL  OF  MORTON, 

LORD  A  B  E  R  D  O  U  R, 

IT  is  not  your  Lordfliip’s  high  Ration  in  the  world,  but  your 
extenRve  knowledge  of  the  works  of  nature,  and  taRe  for 
Philofophical  inquiries,  which  have  determined  me  to  infcribe  the 
following  Effay  to  your  Lordlliip,  and  makes  me,  with  pleafure, 
embrace  this  opportunity  of  publicly  declaring  the  great  refpe(R 
with  Vvdiich  I  am, 


My  Lord, 

Your  Lordship’s 
moR  obedient,  and 
moR  humble  Servant, 

Robert  Whytt. 
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P  R  E  F  A  C  E. 


BOUT  twelve  years  ago,  not  long  after  the  author  of  this  efiay 


had  left  the  fchools  of  medicine,  he  began  to  be  diffatisfied  with 
the  common  theories  of  refpiration  and  the  heart’s  motion  ;  and  as  he 
had  not  met  with  any  writer,  who  had  given,  as  he  thought,  a  juft  ac¬ 
count  of  the  vital  and  other  involuntary  motions  of  animals,  or  derived 
them  rightly  from  their  true  fource,  he  purpofed  fome  time  or  other  to 
write  on  this  fubjeft,  if  not  for  the  public,  at  leaft  for  his  own  fatisfac- 
tion.  In  purfuance  of  this  refolution,  the  following  effay  was  begun  in 
the  year  1 744,  and  might  have  been  finifhed  long  ago,  had  not  the  au¬ 
thor’s  time  been  greatly  taken  up  with  more  neceftary  bufinefs.  In  com- 
pofing  it,  he  has  been  careful  not  to  indulge  his  fancy,  in  wantonly 
framing  hypothefes,  but  has  rather  endeavoured  to  proceed  upon  the 
furer  foundations  of  experiment  and  obfervation.  No  doctrine  in  phi- 
lofophy,  which  was  not  built  on  thefe,  has  ever  been  able  to  ftand  its> 
ground  for  half  a  century;  and  the  theories  of  Newton,  and  fome  few 
others  of  the  more  happy  philofophers,  have  therefore  triumphed  over 
all  obje<ftions,  becaufe  they  were  founded  on  nothing  elfe  but  plain 
facts ;  fa<fts  indeed,  whofe  cxiftence  was  perhaps  unknown  before,  and 
whofc  influence  is  fo  extenfive,  that  while  they  are  Ample  and  uniform 
in  themfelves,  they  ferve  as  caufes  for  explaining  innumerable  effects. 
On  the  other  hand,  in  the  hypothetical  method  of  philofophiftng,  caufes 
are  ufually  afligned,  which  not  only  cannot  be  proved  to  exift,  but  which 
are  frequently  more  intricate  and  complex  than  even  the  effects  to  be  ex¬ 
plained  from  them.  And  indeed,  it  cannot  be  expeded  that  unguided 


imagination: 


[  vi  ] 


jmaglnation  lliould  hit  upon  the  truth,  fince  nature  has  fo  clofely  con¬ 
cealed  many  of  her  operations,  that  they  often  elude  the  united  effort! 
of  genius,  induhry,  and  experiment. 

There  is  one  favour  which  the  author  would  afk  of  thofe  who  may 
take  the  trouble  to  perufe  this  performance,  viz.  that  they  would  de¬ 
lay  paiTing  judgment  upon  any  part  of  it,  till  they  have  attentively 
and  fairly  confidered  the  whole;  becaufe  it  is  apprehended,  that  the 
theory  of  every  one  of  the  motions  here  explained,  fupports  and 
ferengthens  what  is  faid  of  the  reft,  and  that,  when  all  are.  taken  toge¬ 
ther,  each  receives  an  additional  weight  of  argument,  and  appears  in 
a  ftronger  light. 

Edinburgh, 

OCTOB.^I,  1751. 
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OF  THE 


■VITAL  and  other  INVOLUNTARY 

MOTIONS  of  ANIMALS. 

I 

« 

INTRODUCTION. 

Physiological  writers  have  divided  the  motions  of  ani¬ 
mals  into  voluntary,  involuntary,  and  mix’d. 

The  voluntary  motions  are  fuch  as  proceed  from  an  immediate 
exertion  of  the  a6live  power  of  the  will.  The  involuntary  and 
mix’d  motions  (which  laft,  though  fubjedl  to  the  power  of  the 
will,  yet  are  not  ordinarily  diredled  by  it)  may  be  aptly  enough 
comprehended  under  the  general  denomination  of  spontaneous; 
fince  they  are  performed  by  the  feveral  organs  as  it  were  of  their 
own  accord,  and  without  any  attention  of  the  mind,  or  confeiouf- 
nefs  of  an  exertion  of  its  power :  fuch  are  the  motions  of  the  heart, 
organs  of  refpiration,  ftomach,  inteftines,  &c.;  which  have  been 
alfo  diftinguifhed  by  the  term  automatic;  though  perhaps  there 
is  an  impropriety  in  the  word,  as  it  may  feem  to  convey  the  idea  of 
a  mere  inanimate  machine,  producing  fuch  motions  purely  by 
virtue  of  its  mechanical  conftruclion :  a  notion  of  the  animal  frame, 
which  ill  agrees  with  the  inertia  and  other  known  properties  of 
matter. 

Although  wc  may  be  at  a  lofs  to  explain  the  nature  of  that 
fubflance  in  the  nerves,  by  whofe  intervention  the  mind  feems  to 
adl  upon  the  mufcles ;  and  though  we  may  be  unacquain|:ed  with 
the  fubtile  ftrudlure  of  thofe  fibres  upon  which  this  fubflance  opc- 
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rates,  yet  we  have  no  reafon  to  doubt  that  voluntary  motion  is  pro-- 
duced  by  the  immediate  energy  and  agency  of  the  mind ;  mani¬ 
fold  experience  convincing  us,  that  though  there  be  required 
certain  conditions  in  the  body  in  order  to  its  performance,,  it  is 
neverthelefs  owing  to  the  will.  Nor  ought  we  to  be  furprifed 
when  we  meet  with  thefe  kind  of  difficulties  ;  for  they  attend  mod 
of  our  inquiries  and  refearches  :  Thus,  though  the  laws  of  motion 
and  gravitation  be  fully  underftood  and  demonfirated  by  philofo^ 
phers;  yet  the  firft  caufe  of  motion,  the  manner  in  which  it  is- 
communicated  to  bodies,  and  the  nature  of  gravity  itfelf,  have  ne¬ 
ver  been  explained. 

But  how  it  comes  to  pafs  that  many  of  our  mufcles  are  brought 
into  contraction,  not  only  without  the  concurrence  of  the  will,  but 
in  oppofition  to  its  ftrongeft  efforts,  and  why  mofl  of  the  organs  of 
fpontaneous  motion  are  continually  agitated  with  alternate  contrac¬ 
tions  and  relaxations,  of  which  we  are  not  confcious,  while  the 
mufcles  of  voluntary  motion  remain  at  reft,  and  are  not  contracfted 
but  in  confequence  of  a  determination  of  the  will  to  that  end;  are 
queftions  which  have  occafioned  no  fmall  debate  among  medical 
writers,  and  about  w^hich  as  yet  they  are  far  from  being  agreed. 
To  clear  up  thefe  points,  is  the  principal  defign  of  this  Effay ;  andT 
flatter  myfelf,  that  the  following  account  of  the  vital  and  other 
involuntary  motions  of  animals,  will  not  lefs  recommend  itfelf  to 
equal  judges  by  its  fimplicity,  than  by  its  agreeablenefs  to  the 
known  laws  of  the  animal  oeconomy,  and  the  eafy  folution  it  aft- 
fords  of  all  the  appearances  of  the  human  frame  with  refpecft  to 
its  involuntary  motions. 

Nature,  as  far  as  we  can  judge  from  the  plan  and  fcheme  of 
things  furrounding  us,  delights  in  fimplicity  and  uniformity,  and, 
by  general  laws  applied  to  particular  bodies,  produces  a  vaft  var 
riety  of  operations  ;  nor  is  it  improbable  that  an  animal  body  is 
a  fyftem  regulated  after  the  fame  manner.  Following  the  path, 
therefore,  which  Nature  has  pointed  out  in  her  other  and  more  grand 
operations,  I  have  in  thisellay  endeavoui*ed  to  fliew,  that  all  thefpon- 
taneous  motions  of  animals  are  explicable  upon  the  fame  principle, 

and 
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and  owing  to  one  general  caufe.  How  far  foine  authors  of  great 
note  have  been  unfuccefsful  in  their  inquiries  into  this  matter,  from 
their  negledling  fo  obvious  an  analogy,  and  endeavouring  to  ex¬ 
plain  the  vital  motions  of  almoll  every  different  organ,  by  a  dif¬ 
ferent  theory,  is  left  to  the  reader  to  judge. 

As  the  heart  is  one  of  the  principal  organs  of  the  body,  and  its 
adlion  immediately  neceffary  to  life,  I  fliall  begin  with  inquiring 
into  the  caufe  of  its  alternate  contradlion  and  relaxation,  and 
whence  it  happens  that  thefe  motions  are  performed  without  the 
mind’s  feeming  to  have  any  concern  in  them,  nay  in  oppofition  to 
the  ftrongefl  efforts  of  the  will.  But  it  will  be  neceffary,  previoufly, 
to  lay  down  a  few  pojlulata,  as  a  ground-work  upon  which  to  build 
our  theory  of  the  involuntary  motions  of  animals  in  general,  and 
of  that  of  the  heart  in  particular. 


SECT.  I. 


Principles  and  fa^s  neceffary  to  be  premifed. 

I.  A  Certain  power  or  influence  lodged  in  the  brain,  fpinal 
A  marrow,  and  nerves,  is  either  the  immediate  caufe  of  the 
contradlion  of  the  mufcles  of  animals,  or  at  leafl  neceffary  to  it. 

The  truth  of  this  appears  from  the  convulfive  motions  and  palfies 
affedling  the  mufcles,  when  the  medulla  cerebri,  medulla  oblongata 
and  fpinalis,  are  pricked,  or  any  other  ways  irritated  or  com- 
preffed ;  as  well  as  from  obferving  that  animals  lofe  the  power  of 
moving  their  mufcles,  as  foon  as  the  nerve  or  nerves  belonging  to 
them  are  ftrongly  compreffed,  cut  through,  or  otherwife  deftroyed. 
Of  this  many  inflances  might  be  given :  But  we  fliall  content  ourfelves 
with  mentioning  one.  When  the  recurrent  nerve  on  one  fide  of  the 
larynx  is  cut,  the  voice  becomes  fenfibly  weaker  ;  when  both  are 
cut,  it  is  entirely  and  irrecoverably  loft  i,  e,  the  animal  lofes  the 

power 

A  2 

*  Edinburgh  Medical  E/Tays,  vol,  2.  art.  S. 
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power  of  moving  the  mufcles  which  ferve  to  increafe  or  diminifh 
the  aperture  of  the  glottis ;  for  I  prefume  it  will  be  now  needlefs 
to  fliew  that  the  tying  of  thofe  nerves  can  only  afte6l  the  voice,  by 
rendering  thefe  mufcles  paralytic 

If  the  brain  were  not  in  a. manner  the  fountain  of  fenfation  and 
motion,  and  more  peculiarly  the  feat  of  the  mind  than  the  other 
vifcera^  or  members  of  the  body  ;  why  fhould  a  flight  inflammation 
of  its  membranes  caufe  madnefs,  or  a  fmall  comprelfion  of  it  pro¬ 
duce  a  palfy  or  apoplexy,  while  a  like  inflammation  of  the  flomach 
or  liver,  or  a  compreffion  or  obflru^ion  of  thefe  bowels,  have  no. 
fuch  effedts  ?  If  the  nerves  were  not  immediately  concerned  in 
mufcular  motion,  why,  upon  tying  or  deftroying  them,  does  the 
member  to  v/hich  they  are  diflributed,  lofe  all  power  of  motion  as: 

well 

♦  In  the  Comment.  Acad.  Bonon.  v.ol.  2.  part  2.  are  related  hy  Molmelli,  the  cafes  of  two 
patients,  who,  though  they  had,  in  the  operation  for  the  aneurifm  in  the  arm,  the  nerve, 
tied  with  the  artery,  yet  recovered,  after  about  three  months,,  the  entire  ufe  of  that  mem¬ 
ber ;  whence  fome  have  concluded,  that  the  nerves  are  not  necelTary  to  motion  or  fenfation,. 
But  Galen  informs  us,  that  as  often  as  a  nerve  has  been  quite  cut  through,  the  mufcles  to 
which  it  belonged  were  deprived  both  of  fenfe  and  motion  f- :  and  many  later  examples 
might  be  produced,  where  the  fame  confequence  attended  the  deftroying  of  a  nerve.  1  flialh 
only  mention  one,  which  confifts  with  my  own  knowledge.  J.  F.  who  had  the  nerve  tiedi 
with  the  artery  in  the  operation  for  die  aneurifm  eighteen  years  ago,  continues  to  have  a. 
numbnefs  and  feeblenefs  of  the  mufcles  of  the  thumb  and  forefinger,  which  are  alfo  a  good, 
deal  ftirivel’d.  But  further,  it  appears,  even  from  the  cafes  now  meaitloned,  that  the  immediate, 
confequence  of  a  ligature  made  upon  the  nerves  was  a  total  lols  ot  motion  and  fenfation  in. 
the  parts  below  ;  and  this  happened  notwithftanding  that  tho  blood  continued,  by  two  pret¬ 
ty  large  arterial  branches,  to  be  diftributed  to  them  ;  which  is  fuch  a  diredt  proof  of  the  ne-. 
ceftity  of  the  nerves  in  order  for  having  motion  and  fenfe,  as  is  not  to  be  overturned  by  that 
circumftance  of  the  parts  recovering  afterwards  their  power  of  motion,  fince  this  might, 
happen  without  any  inconfiftency  to  the  former  conclufion,  and  in  a  way  unknown  to  us,. 
In  the  cafe  found  by  Morgagni  among  Valfalva’s  papers,  and  related  in  the  lame  volume  of 
the  Comment  Bonon.  we  are  told,,  that  the  patient  did  not  recover  the  full  ufe  of  his  arm  till; 
eight  or  nine  months  after  the  operation  for  the  aneurifm  was  performed.  When  Molinellis 
dilfeifted  this  arm  thirty  years  after,  he  found  the  nerve  not  wanting  in  the  place  where,  the,- 
ligature  had  been  made,  as  were  the  artery  and  vein,  but  of  a  much  greater  thicknels  than, 
nfual,  and  not  unlike  a  ganglion.  From  this  obfervation,  I  think  we  have  reafon.to  belicvej, 
that,  in  Molinelll's  two  patients  above  mentioned,  the  nerve  was  not  deftroyed  by  the  liga¬ 
ture,  but  had  acquired  a  greater  thicknefs  ia  that  part,  and  fo  became,  after  fome  months,  fit 
to  perform  its  fundions. 

Upon  the  whole,  the  cafes  of  the  operation  for  the  aneurifm  related  in  the  Bolonian  Tranf- 
adlons,  though  they  may  perhaps  raife  fome  doubts,  will  never  incline  any  attentive  inqui¬ 
rer  to  rejed  the  received  dodrine,  of  the  nerves  being  necelTary  to  motion  and  fenfation. 


f  De  nietu  mufculoruni,  lib.  1.  cap  i. 
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well  as  fenfation?  Becaufe  animals  have  lived  with  a  brain  fo 
difeafed,  that  it  is  difficult  to  conceive  how  it  could  peiTorm  its 
fun(ftions,  or  becaufe  monfhers  which  have  been  born  without  a 
head,  lived  fome  fhort  time,  and  had  the  power  of  motion  ;  to' 
conclude,  I  fay,  from  hence,  that  the  brain  and  nerves  in  perfedk 
animals  are  not  immediately  necelTary  to  motion  and  fenlation,  is 
as  if  we  were  to  affert,  that  the  heart  was  not  defigned  to  propel  the 
blood  through  the  body,  becaufe  there  are  feveral  animals  of  the 
lowed  clafs  which  have  no  fuch  organ  and  mondrous  foetufes 
have  fometimes  wanted  it  f  ;  or  becaufe  we  are  told  of  a  rat  feem- 
iiigly  healthful,  though  upon  dilfecdion  it  was  found  to  have  no 
heart 

The  reafoning  drawn  from  a  few  mondrous  cafes,  is  not  fiiffi- 
cient  to  overthrow  a  dodlrine  founded  upon  the  plained  appear¬ 
ances  in  perfect  animals,  and  confirmed  by  numberlefs  experiments 
made  upon  them.  The  influence  therefore  of  the  brain  and  nerves 
towards  producing  mufcular  motion,  is  not  to  be  difproved  by  a 
few  rare  indances  of  offifled,  petrified,  or  otherwife  morbid  brains 
found  in  animals  which  feemed  tolerably  healthy,  and  had  the 
motion  of  all  their  mufcles  ;  fince  it  is  not  more  unreafonable  to 
fuppofe,  that  the  nerves  may  derive  nourifhment  from  a  porous 
fpungy  offifled  brain,  than  that  a  tree  fliould  fpring  out  of  a 
done-wall ;  dry  done  and  lime  being  not  lefs  different  from  moid 
earth,  than  fuch  an  offifled  brain  from  one  in  its  natural  date  J|. 
When  the  brain  is  wanting.  Nature  may  have  other  ways  of  fup- 
plying  the  nerves,  and  of  keeping  them  in  fuch  order,  as  that  they 
may  be  able  in  fome  fort  to  perform  their  functions.  And  fince 
the  fpinal  marrov/  not  only  depends,  for  its  powers,  on  the  brain 
from  which  it,  proceeds,  but  alfo  on  a  particular  fecretion  performed 
by  its  own  blood-veffels,  we  may  rcafonably  conclude,  tliat  the 

nerves  , 

*  Harvey  de  motu  fang.  cap.  17. 

I  Meaiolres  de  I’Acad,  des  fciences  1720  Edit.  8vo.  p,  16. 

:|l  Van  Sv/ieten  Comment,  in  Boerhaav.  aphorifm.  vol.  i.  p.  256. 

II  The  brain  mentioned  by  Duverney,  in  Memolres  de  I'Acad.  des  fciences  1703,  edit.  8vo, 
p.  318.  6'c.  w'as  not  wholly  petrified  ;  for  its  inferior  part,  from  which  the  nerves  take  their 
rife,  Rill  retained  its  medullary  form.  And  the  fame  has  probably  been  the  cafe  of  other  pe¬ 
trified  or  oflified  brains,  though  perhaps  not  fo  accurately  infpeSed.. 
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nerves  proceeding  from  the  brain  and  fpinal  marrow  are  partly 
nouriihed  and  kept  in  a  proper  flate  for  adtion,  by  the  fluids  con"’ 
veyed  to  them,  by  the  fmall  arteries  which  are  diftributed  on  their 
furrounding  membranes.  This  opinion  is  fupported  by  thofe  cafes 
of  children  which  have  been  born  without  any  brain  or  fpinal  mar¬ 
row  ;  for  in  them  the  nerves  mull  have  derived  all  their  nourifh- 
ment  from  the  blood-veffels  beflowed  on  their  coats. 

The  immediate  caufe  of  mufcular  contradtion,  which,  from 
what  has  been  faid,  appears  to  be  lodged  in  the  brain  and  nerves,  I 
-chufe  to  diflinguiih  by  the  terms  ot  the  po’wer  or  influence  of  the 
nerves;  and  if,  in  compliance  with  cuflom,  I  fhall  at  any  time 
give  it  the  name  of  animal  or  vital  fpirits^  I  defire  it  may  be  un.- 
derflood  to  be  without  any  view  of  afcertaining  its  particular  na¬ 
ture  or  manner  of  adling  ;  it  being  fufficient  for  my  purpofe,  that 
the  exigence  of  fuch  a  power  is  granted  in  general,  though  its  pe¬ 
culiar  nature  and  properties  be  unknown. 

2.  While  the  nervous  power  is  immediately  neceflary  to  muf- 
cular  motion,  the  arterial  blood  feems  to  adl  only  in  a  fecondary 
or  more  remote  manner. 

Muscles  inflantly  become  paralytic  upon  tying  or  deflroying 
the  nerves  diflributed  to  them  But  when  the  arteries  beflowed 
upon  any  mufcles  are  tied,  the  adlion  of  thofe  mufcles  is  only 
gradually  weakened,  and  not  totally  aboliflied  till  after  a  con- 
fiderable  time.  Dr  Langrifh  tied  up  and  cut  afunder  both  the  ca¬ 
rotid  and  both  the  crural  arteries  of  the  fame  dog,  without  deflroy¬ 
ing  the  motion  of  one  mufcle  f  >  and*Dr  Schwencke  affures  us, 
that,  after  having  tied  the  crural  artery  of  a  dog  clofe  by  the 
groin,  the  animal  continued  to  move  his  leg  and  foot  for  a  whole 
day  ;  the  fame  experiment  he  repeated  in  another  animal,  and  did 
not  find  that  the  mufcles  of  the  leg  became  paralytic  till  this 
member  was  almoft  quite  dead  J.  'Tis  true  indeed,  that,  by  a  li¬ 
gature 

^  Kaau  Impet  faciens,  No.  288. 

t  Cronean  Leflures  on  mufcular  motion,  §  93. 

4;  Haematalog,  p.  8.  Sec  alfo  Brunner,  de  pancreat.  p.  188. 
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gature  made  on  the  aorta^  immediately  above  its  divifion  into  the 
iliacs,  the  hinder  limbs  of  a  dog  gradually  loft  their  motion,  and 
became  quite  paralytic  after  two  minutes  ^ :  from  which  it  may. 
be  thought,  that,  in. the  experiments  of  Langrilh  and  Schwencke, 
the  motion  of  the  mufcles  continued  longer,  becaufe  they  had  ftill 
fome  blood  tranfmitted  to  them  by  lateral  communicating  branches^ 
from  arteries  which  were  not  tied.  But,  on  the  other  hand,  ic 
feems  more  probable,  that  a  ligature  on  the  aorta-  renders  the 
mufcles  of  the  legs  paralytic,  by  depriving  the  inferior  part  of 
the  fpinal  marrow,  and  the  nerves  proceeding  from  it,  of  that  blood 
which,  contributes  to  nourlflx  and  keep  them  in  a  found  date  [i.]. 

From  what  has  been  faid,  we  may  fairly  conclude,*  that  the  ar¬ 
terial  blood  fent  to  the  mufcles  is  only  neceffary  to  their  motion, 
in  fo-  far  as  it  fupplies  the  veffels  and'  fibres  of  the  mufcles  with 
fluids  proper  for  their  nourifhment,  gives  them  a  fuitable  degree 
of  warmth,  and  thus  preferves  them  in  fucll  a  date  as  may  render 
them  mod  fit  to  be  aeded  upon  by  the  nervous  power.  While 
therefore  the  nourifhment  and  growth  of  the  mufcles  are  owing  to 
the  motion  of  the  arterial  blood  through  their  veffels,  their  powers . 
of  motion  and  fenfation  proceed  from  the  nerves  alone. 

3.  The  mufcles  of  living  animals  are  condantly  endeavouring  to 
diorten  or  contradl  themfelves.  Hence  fuch  as  have  antagonids 
are  always  in  a  date  of  tendon;  and' the  folitary  mufcles,  fuch  as 
the  fphineders,  and  tKofe  whofe  antagonids  are  weakened  or  de- 
droyed,  are  always  contra dled^  except  when  this  natural' contrac¬ 
tion  is  overcome  by  fome  fuperior  power. 

4.  The  natural  contradlion  of  the  mufcles*  [3.]  is  owing  partly 
to  all  their  veffels  being  didended  with  fluids,  which  feparate  and< 
dretch  their  fmalled  dbres. 

As  a  proof  of  this,  the  mufcles  of  animals  that  are  in  full  health, 
and  abound  with  proper  fluids,  contradl  themfelves  more  remark¬ 
ably  towards  each  extremity  when  cut  acrofs,  than^the  mufcles  of 

fuch 

*  Kaau  Impet.  faclens.  No.  291. 
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fucli  animals  as  are  in  a  languiiliing  ftate,  and  exhaufted  of  their 
fluids ;  befides,  that  foon  after  death,  the  mufcles  become  flaccid, 
and,  when  cut  tranfverfely,  contrail  thcmfelves  but  little. 

But,  farther,  the  natural  contra6lion  of  the  mufcles  is,  in  a  great 
meafure,  to  be  aferibed  to  the  influence  of  the  nerves,  which  is  per¬ 
petually  operating  upon  them,  though  in  a  very  gentle  manner : 
and  that  to  this  is  chiefly  owing  the  conftant  contradlion  of  the 
fphindlers,  and  the  tenflon  of  fuch  mufcles  as  are  balanced  by  an- 
tagonifts,  the  palfy  affeding  the  fpinders  as  foon  as  their  nerves 
are  comprefled  or  deftroyed,  and  the  confliant  contradion  of  fuch 
mufcles  whofe  antagonifts  are  deprived  of  the  nervous  power,  evi¬ 
dently  demoiiftrate. 

5.  The  natural  contraction  of  the  mufcles [3.  and  4.]  arifing  from 
the  conflant  and  equable  adion  of  the  nervous  power  on  their 
fibres,  and  of  the  diftending  fluids  on  their  veflels,  is  very  gentle, 
aad  without  any  fuch  remarkable  hardnefs  or  fwelling  of  their  bel¬ 
lies,  as  happens  in  mufcles  which  are  contraded  by  an  effort  of  the 
will.  And  although  the  fpinders  and  thofe  mufcles  whofe  anta- 
gonlfls  are  paralytic  or  hindered  from  ading,  do  always  remain  in 
a  ftate  of  contradion ;  yet  at  any  time,  by  an  effort  of  the  will,  they 
can  be  much  more  flrongly  contraded.  Dr  Stuart  was  therefore 
under  fome  mifapprehenfion  when  he  fald,  that  the  mind  has  no 
manner  of  power  over  fuch  mufcles  as  are  deflitute  of  antagonifts  ; 
not  only  that  it  cannot  unbend  them,  which  is  allowed  by  all,  but 
alfo  that  it  cannot  make  them  contrad  more  flrongly  • ;  for  every 
one  muft  be  fatisfied,  that  though  the  fpinder  ani  is  naturally  in 
a  conftant  ftate  of  contradion,  yet  he  can  at  pleafure  make  it  con- 
trad  more  flrongly  ;  and  though  the  biceps  flexor  cubiti  contrads 
and  fwells  upon  the  arm’s  being  bent  by  an  external  force,  even 
in  fpite  of  any  effort  of  the  will  to  the  contrary  ;  yet  any  one,  if  he 
pleafes,  can  make  it  fwell  more,  grow  much  harder,  and  contrad 
itfelf  with  vaftly  greater  force. 

From  what  has  been  juft  now  advanced,  it  follows,  that  it  is 
not  neceflary,  in  order  to  the  mind’s  ading  upon  the  mufcles,  that 

they 

*  DifTertatio  de  naotu  mufcularl,  p.  22.  23.  and  77. 
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tliey  fliould  be  flretched  or  extended  beyond  that  length  to  which 
they  would  naturally  reduce  themfelves,  if  not  prevented  by  the 
a(5lion  of  their  antagonifts. 

6.  As  often  as  the  influence  of  the  nerves  operates  more  power¬ 
fully  than  ufual  on  the  mufcles,  they  are  excited  into  ftronger  con- 
tracflions,  which  are  not  natural,  and  therefore  may  be  called  vio¬ 
lent.  This  extraordinary  action  of  the  nervous  influence  may  be 
owing  either  to  the  power  of  the  will,  or  to  a  Jlmulus. 

7.  Voluntary  contradlion  is  owing  to  the  ftronger  acftion 
of  the  nervous  influence  upon  any  mufcle,  excited  by  the  power 
of  the  will. 

8.  A  Jlimulus^  or  any  irritating  fubftance  applied  to  the  bare 
mufcles  of  living  animals,  immediately  produces  a  contradlion  in 
them. 

This  appears  from  numberlefs  experiments  and  obfervatlons  ; 
and  is  equally  true  with  refpedl  to  the  mufcles  of  voluntary  and  in¬ 
voluntary  motion.  The  mufcles  of  a  living  frog,  when  laid  bare 
and  pricked  with  a  needle,  are  ftrongly  convulfed.  A  folution  of 
white  vitriol  no  fooner  touches  the  internal  furface  of  the  ftomach, 
than  this  organ  is  brought  into  convulfive  contradlions.  Smoke  of 
tobacco  or  acrid  clyfters  injedled  by  the  anus,  bring  convulfive 
motions  on  the  great  guts.  Pricking  the  inteftines  or  heart  ofla  li¬ 
ving  animal,  or  appbdng  any  acrid  fluid  to  them,  remarkably  in- 
creafes  their  contradlion*.  Many  other  inflances  might  be  given 
of  the  effects  of  Ji  'miuli  on  the  mufcles  of  animals  ;  but  thefe  may 
furfice,  as  we  lhall  have  occafion  to  treat  of  this  matter  more  ful¬ 
ly  afterwards. 

Whatever  ftretches  the  fibres  of  any  mufcle,  fo  as  to  extend 

B  them 

*  Harvey,  treating  of  the  ptiti&um  /aliens,  or  heart  of  the  chick  in  the  fhell,  fays,  “  Vidi 
“  faepiflime  ab  acus,  ftyli,  aut  digiti  contadu,  imo  vcro  a  calore  aut  frigore  vehecnentiore  ad- 
“  moto,  aut  cujuflibet  rei  nioletlantis  occurlu,  pundum  hoc  pulfuum  varias  permutationes 
“  idufque  validlores  ac  frequcntioreb  cdidiffe.”  De  geneiatione  animal,  exercitat  17, 
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them  beyond  their  nfual  length,  excites  them  into  contradllon  al- 
moft  in  the  fame  manner,  as  if  they  had  been  irritated  by  any 
fharp  inftrument,  or  acrid  liquor.  Thus  the  motion  of  the  heart 
in  pigeons  newly  dead,  is  as  fenfibly  renewed  or  inereafed  by  draw¬ 
ing  afunder  the  fides  of  the  divided  thorax^  and  confequently  ftretch- 
ing  the  great  veffels  to  which  the  heart  is  attached,  as  by  pricking 
its  fibres  with  a  pin  *.  In  luxations,  mufcles,  by  being  over-Ilretch- 
ed,  are  often  convulfed  ;  and  the  vefica  urinaria  and  intejiinum 
re^ium  are  not  only  excited  into  convulfive  contradlions  by  the  a- 
crimory  of  the  urine  and  fceces^  but  alfo  by  their  bulk  and  weight 
Ifretching  the  fibres  of  thefe  hollow  mufcles 

Because  the  heart  and  other  mufcles  of  animals,  often,  con- 
tinue  to  move,  for  fome  time,  after  they  are  feparated  from  their 
bodies,  and  confequently  after  all  communication  between  them 
and  the  brain  is  cut  off,  fome  have  thought  the  contraction  of  ir¬ 
ritated  mufcles  to  be  owing,  not  fo  much  to  the  nervous  influence, 
as  to  fome  latent  property  in  their  fibres.  But,  as  I  have  elfe- 
where  given  reafons  for  dilfenting  from  this  opinion  J,  I  fliall  on¬ 
ly  obferve,  in  this  place,  that  unlefs  the  motions  of  irritated  mufcles 
depended  upon  the  brain  and  nerves,  it  would  be  diflicult  to  con¬ 
ceive  why  an  Irritation  of  the  medulla  oblongata  or  nerves  flrould 
occafion  more  violent  convulfions  of  the  mufcles  in  animals  new¬ 
ly  killed,  than  an  irritation  of  thofe  mufcles  themfelves. 

9.  In  proportion  as  the  jlimulus  is  more  or  lefs  gentle,  fo  {c£terh 
paribus)  is  the  contraclion  of  the  mufcle  to  which  it  is  applied. 

T  H  E  truth  of  this  propofition,  like  the  former,  is  not  only  proved 
by  experience,  but  may  be  deduced  from  reafon  alone  ;  for  if  the 
irritation  is  to  be  confidered  as  the  caufe,  and  the  fubfequent  con- 
traClion  of  the  mufcle  as  the  effeCt  ;  then,  in  proportion  as  the 
caufe  is  inereafed  or  diminifhed,  fo  mull  be  its  efleCt.  The  mo¬ 
tions  occafioned  by  flretching  the  fibres  of  any  mufcle  will  be 

greater 

*  Vid.  injra^  Sedl.  xiv.  No.l6and  17. 

f  Vid.  infra^  Seft,  V. 

'I  Phyfiologlcal  Effays,  edit.  2.  appendix,  p.  245. — 252, 


/ 

OTHER  INVOLUNTARY  MOTIONS,  ii 

greater  or  lefs,  as  tlie  mufclc  is  more  or  lefs  flretched  ;  unlefs  it  be 
fo  far  extended  as  quite  to  lofe  its  tone,  and  become  paralytic. 
It  ought  however  to  be  obferved,  that  the  effedls  of  different  Jlimii' 
li  depend  very  much  upon  the  peculiar  conflitution  of  the  nerves 
and  fibres  of  the  mufcles  to  which  they  are  applied:  And  hence  it 
is,  that  what  proves  a  flrong  Jllmulus  to  the  nerves  of  one  part, 
will  more  weakly  affedl  thofe  of  another,  and  vice  ^erfa.  Thus 
warm  water  or  oil,  which,  when  drunk  in  a  large  quantity,  pro¬ 
voke  vomiting,  leffen  the  increafed  alternate  motion  of  the  fmall 
veffels  of  a  part  which  has  been  inflamed  by  the  application  of 
cantharides,  or  any  other  acrid  fubflance.  Cold  water,  which  is 
very  agreeable  to  the  nerves  of  the  ftomach,  excites  violent  cough¬ 
ing  as  often  as  it  gets  into  the  windpipe.  Light,  which  by  irritating 
the  retina  occafions  the  contraction  of  the  pupil,  does  not  act,  fen- 
libly,  as  a  jlimulus  on  any  other  part  of  the  body.  Although  an 
injeClion  prepared  with  corrofive  mercury  occafions  confiderable 
pain,  when  it  is  introduced  into  the  urethra^  yet  neither  it,  nor  the 
urine  excites  any  convulfive  contradlions  of  the  miifculi  acceleratores 
urints^  as  the  femen  does,  although  it  is  of  a  foft,  uncluous  nature, 
and  pofTeffed  of  very  little  acrimony.  And  this  leads  me  to  obferve, 
that  the  motions  excited  in  our  mufcles  are  often  not  fo  much  the 
confequence  of  pain  as  of  a  different  kind  of  fenfation  :  thus,  when 
the  fides,  or  the  foies  of  the  feet  are  tickled,  convulfive  motions  are 
excited  in  the  mufcles  of  the  trunk  of  the  body  and  legs,  which, 
however,  do  not  happen  when  thofe  parts  are  pricked  with  a  pin, 
or  inflamed  by  the  application  of  a  blifler  or  finapifm.  Further, 
the  fame  organs  in  different  people  are  fometimes  very  differently 
affedled  by  the  fame  Jlhnuli ;  thus  honey  excites  vomiting  and  pur¬ 
ging  in  fome  people ;  and  in  others,  certain  ejjliivia  will  occafion  an 
afthmatic  fit,  or  hyfleric  faintings  with  convulfions.  I  fliall  only 
add,  that  very  hot  or  corroQve  fubflanccs,  often  excite  lefs  mo¬ 
tion  in  the  mufcles,  than  milder  Jiimuli,  becaufe  they  either  at 
once  delfroy,  or  greatly  impair  the  moving  power  of  the  parts  to 
which  they  are  applied ;  and  hence  it  is,  that  the  heart  of  a  frog  ceafes, 

B  2  almoft 
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almofl  immediately  to  move,  when  it  is  immerfed  in  boiling  water 
or  oil  of  vitriol. 

10.  An  irritated  mufcle  does  not  remain  in  a  contraded  ftate,  al¬ 
though  the  Simulating  caufe  continues  to  adl  upon  it  j  but  is  al¬ 
ternately  contradled  and  relaxed. 

Thus  the  Jiimiilus  of  an  emetic  received  into  the  ftomach  does 
not  occafion  a  continued  contradlion  of  its  mufcular  coat  ;  and  an 
irritation  of  the  lower  extremity  of  the  gullet  is  followed  by  al¬ 
ternate  convuhions  of  the  diaphragm.  The  heart  of  a  frog  or  eel 
taken  out  of  the  body  continues  its  alternate  motions  while  a  needle 
is  fixed  in  it.  When  the  heart,  or  other  mufcular  parts  of  dying 
animals,  ceafe  to  move,  heat  will  renew  their  contradlion,  which 
is  regularly  alternate,  although  the  Jiimulus  be  unvaried  :  After  the 
auricle  of  a  pigeon’s  heart  had  ceafed  to  move,  I  made  it  renew  its 
alternate  contradlions,  by  filling  the  thorax  with  warm  water  * ; 
and  after  the  vibrations  of  the  heart  of  a  frog  had  begun  to  Ian- 
guifli,  they  recovered  their  former  vigour  and  quicknefs,  when  the 
heart  was  expofed  to  the  heat  of  a  fire. 

When  mufcles  have  been  long  in  aftion,  or  too  highly  ftrained’, 
the  member  to  which  they  belong  is  obferved  to  be  affedled  with  a 
tremor,  which  often  lafts  for  a  confiderable  time ;  i.  e.  thefe  mufcles 
are  agitated  with  fmall  alternate  contradlions  and  relaxations,  not- 
withftanding  the  Simulating  caufe  continues  prefent  with  them. 

It  might  perhaps  be  imagined,  that  a  mufcle  ought  to  remain 
contracSed  as  long  as  the  Jiimulus  or  caufe  of  its  contradlion  con¬ 
tinues  to  adl  upon  it:  but  the  facl  we  fee  is  otherwife;  and  the  rea- 
fon  of  it  Siall  be  explained  afterwards  f .  But  it  muS  be  here  ob¬ 
ferved,  that  although  there  are  fcarce  any  of  the  mufcles  of  ani¬ 
mals  whofe  Sbres  are  not  affecled  with  alternate  contracSions  and 
relaxations,  when  they  are  irritated  with  the  point  of  a  pin,  or  o- 
ther  fubSance  capable  of  Simulating  them,  yet,  in  morbid  cafes, 
our  mufcles  or  mufcular  organs  are  frequently  affecled  with  a  com 

tinued 

*  Se^.xiv.  No.  15.  of  this  EfTajr, 

f  Sec  below,  Se<5t.  x.  near  the  end. 
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tinued  contradlion  or  fixed  fpafin  ;  which  fymptom,  however,  is 
owing  either  to  an  irritation  of  the  brain  or  nerves,  or  of  the 
mufcles  themfelves  :  nay,  even  in  a  found  date,  there  are  a  few 
inftances  of  mufcles  which  are  not  alternately  relaxed,  but  remain 
uniformly  contracted  as  long  as  the  fiiinulating  caufe  continues  to 
act  with  the  fame  degree  of  force,  fuch  as  the  orbicular  mufcle  of 
the  iivea^  the  bladder  of  urine,  and  fome  others 

11.  Irritated  mufcles  are  not  only  agitated  with  motions 
while  the  ftimulating  caufe  continues  to  act  upon  them,  but  alfo 
for  fome  time  after  it  is  removed  ;  although  thefe  motions  become 
gradually  weaker,  and  are  repeated  more  flowly.  If  the  irritation 
be  great,  thefe  alternate  motions  laft  longer,  and  follow  one  an¬ 
other  more  quickly  ;  if  weaker,  they  are  repeated  after  longer  inter¬ 
vals,  and  fooner  ceafe  j  if  extremely  gentle,  and  the  mufcle  not  very 
fenfible,  perhaps  only  a  fingle  contraction  or  two  will  enfue  [9.] 

Some  of  the  fibres  of  the  platyfma  my  aides  which  w^ere  diflected 
off  with  a  tumor,  have  been  obferved  to  palpitate  like  the  heart  of 
a  dying  animal  for  fome  time  ;  and  the  lame  motions  have  been 
often  obferved  in  the  mufcles  of  brute  animals,  when  their  fibres 
were  irritated  after  their  feparation  from  the  body  f . 

The  heart  of  an  animal  newly  killed  is  excited  into  motion  by 
blowing  upon  it,  or  touching  it  with  the  point  of  a  pin ;  and  this 
motion  often  lafts  a  great  while,  although  the  Jiimulus  is  not  re¬ 
newed.  After  the  heart  of  a  pigeon  had  ceafed  to  move,  its  vi' 
brations  were  not  only  renewed  by  drawing  afunder  the  fides  of 
the  divided  thorax,  but  they  continued  for  a  confiderable  time 

12.  The  motions  of  mufcles  from  a  Jlimiiliis  are  altogether  in¬ 
voluntary. 

Every  one  muftbe  fenfible  of  the  truth  of  this  afiertion,  wdio  has 
ever  felt  any  of  thofe  fmall  convulfions,  or  pulfatory  contracflions, 
which  frequently  happen  indifferent  parts  ofthebody,and  which  feem 

to 

*  See  below  Se£i.  x.  near  the  end. 

f  V'd.  Se<5t  xiv  No.  3. 

i  Sea.xiv.  No.  1 6.  and  17. 


to  be  owing  to  fonie  irritation  of  the  fibres  or  membranes  of  the 
imifcle  contraded,  either  from  acrid  particles  in  the  fluids  irrita¬ 
ting  their  fenfible  nerves,  or  from  too  great  a  diftenfion  of  their 
tender  veflels  by  the  ftagnation  of  the  circulating  fluids.  The 
mufcles  called  accekratores  urirido,  though  at  other  times  entirely  un¬ 
der  the  power  of  the  will,  yet,  while  the  Jhnen  continues  to  be  pour¬ 
ed  into  the  beginning  of  the  urethra,  they  are  agitated  with  ftrong 
convulfive  contradions,  wdiich  we  can  neither  increafe  nor  prevent. 
When  the  tendinous  fibres  of  the  ohliqiius  inferior  of  the  eye,  or 
of  any  other  of  its  mufcles,  are  gently  ftimulated  with  the  point 
of  a  file,  the  alternate  contradions  which  enfue  are  altogether  in¬ 
voluntary,  and  can  neither  be  accelerated,  retarded,  augmented,  nor 
diminiflrcd  by  the  power  of  the  will.  The  fame  thing  is  true  of 
the  motions  of  the  ftomach  and  diaphragm,  excited  by  emetics. 
From  which  it  follows,  that, 

13.  The  power  of  fiimnli  in  exciting  the  mufcles  of  living  ani¬ 
mals  into  contradion,  is  greater  than  any  effort  of  the  will. 

The  truth  of  this  is  flill  further  confirmed  by  the  following 
obfervation.  A  man  aged  25,  who,  from  a  palfy  of  twelve  years 
continuance,  had  loft  all  power  of  motion  in  his  left  arm,  after 
trying  other  remedies  in  vain,  at  laft  had  recourfe  to  eledricity  ; 
by  every  fliock  of  which  the  mufcles  of  this  arm  were  made  to  con- 
trad  ;  and  the  member  itfelf,  which  was  very  much  withered,  af¬ 
ter  having  been  eledrified  for  fome  weeks,  became  fenfibly  plum¬ 
per.  If  then,  the  voluntary  mufcles  can,  even  in  a  palfied  ftate,  be 
excited  into  contradion  by  the  adion  of  a  fimulns  on  their  fibres, 
it  follows,  that  when  this  is  applied  to  them  in  a  found  and  more 
fenfible  ftate,  any  effort  of  the  will  to  prevent  their  contradion 
muft  be  vain  and  impotent.  Hence  the  mufcles  of  voluntary  as 
well  as  of  involuntary  motion  ceafe  to  be  under  the  power  of  the 
will,  while  their  nerves  or  fenfible  fibres  are  irritated  by  fimulu 

It  may  be  obferved  here,  that  although  we  cannot,  by  an  effort 
of  the  will,  prevent  the  motion  of  any  mufcle  whofe  fibres  or  nerves 
themfelves  arc  irritated,  yet  we  can,  in  many  cafes,  reftrain  the 

adion 
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adlion  of  certain  mufcles,  whofe  motions  are  excited  by  an  irrita¬ 
tion  of  a  diftant  part,  with  which  they  have  a  particular  fympathy  j 
thus,  we  can  prevent  the  motions  of  the  mufcles  employed  in  cough¬ 
ing,  and  in  voiding  the  urine  and  faces,  when  the  trachea,  bladder, 
and  reHim,  are  only  llightly  flimulated  ;  unlefs  thefe  parts  have 
been  rendered  much  more  fenfible  than  ullial,  by  being  inllainedj 
or  deprived  of  their  miicus^ 

14.  There  are  three  kinds  of  contradlion  obfervable  in  the 
mufcles  of  animals,  all  of  them  different  from  each  other,  ‘uiz.  na¬ 
tural  [4.  and  5.],  voluntary  [7.],  and  involuntary,  from  Jlimuli 
[8.9.10.11.  12.  13.].  The firft  is  gentle,  equable,  and  continued,  and 
is  owing  to  the  caufes  mentioned  N°.  4.  The  fecond  proceeds  im¬ 
mediately  from  the  power  of  the  will,  is  always  flronger  than  the 
former,  and  may  be  continued  for  a  longer  or  fhorter  time,  outper¬ 
formed  with  more  or  lefs  force,  as  one  pleafes.  The  third  is  ftrong, 
but,fuddenly  followed  by  a  relaxation,  feems  to  be  a  neceffary  confe- 
queiice  of  the  adlion  of  the  fiimiilus  upon  the  mufcle,  and  cannot  be 
affecRed,  either  as  to  its  force  or  continuance,  by  the  power  of  the  will. 

That  continued  contradlion  or  fixed  fpafm,  with  which  our 
mufcles  are  fometimes  affedled  [10.]  being  almofl  always  a  morbid 
fymptom,  and  not  the  natural  or  ufual  effedl  of  an  irritation  of 
their  fibres,  its  particular  confideration  is  of  lefs  ufe  in  treating  of 
the  vital  and  other  involuntary  motions  of  animals  in  a  found 
Rate, 

15*  The  natural  contrad;ioii  above  explained  [14.]  is  what  we 
obferve  in  the  fphindlers,  and  in  mufcles  whofe  antagonifts  are 
paralytic  or  deflroyed. 

16.  While  the  fphinders  of  the  anus  and  bladder,  and  thofe 
mufcles  whofe  antagonifts  are  deftroyed,  remain  always  in  a  ftate 
^  of  contraftion,  and  while  fuch  mufcles  as  have  antagonifts  are 
kept  in  (cquihhrio,  or  without  any  motion,  except  when  the  will  in- 
terpofes  \  *the  heart,  which  has  no  proper  antagonift,  is  alternate¬ 
ly 
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ly  contraaed  and  dilated,  without  our  being  able,  by  any  effort  of 
tlie  will,  direaiy  to  hinder  or  promote  its  motions. 

17.  The  contraaion  of  the  heart  is,  therefore,  not  only  involun¬ 
tary,  but  of  a  different  kind  from  that  of  the  fphinaers  and  mufcles 
deprived  of  antagonifts  ;  and  feems,  as  to  its  appearances,  to  agree 
with  the  contraaion  of  mufcles  from  a  jlimulus  [14.J. 

18.  The  mind  may,  by  difufe,  not  only  lofe  its  power  of  mo¬ 
ving  even  the  voluntary  mufcles,  except  in  a  particular  way,  but 
alfo  of  exciting  them  into  contraaion  at  all.  Of  the  former  we 
have  an  example  in  the  uniform  motions  of  the  eyes  ;  and  of  the 
latter  in  the  mufcles  of  the  external  ear,  and  of  fuch  members  as 
have  remained  long  without  motion. 


SECT.  II. 

A  examination  of  the  opinions  of  fome  of  the  mof  confiderable  authors 

concerning  the  motion  of  the  heart. 

T  feems  to  have  been  the  prevailing  opinion  among  many  of  the 
A  ancient  phylicians,  that  the  motion  of  the  heart  was  owing  to 
a  vital  principle  particularly  refiding  in  it.  Galen  thought  motion 
as  natural  to  the  heart,  as  reft  to  the  other  mufcles.  Des  Cartes, 
much  lefs  verfed  in  phyfiology  than  in  mathematics,  attributed  the 
motions  of  this  organ,  wholely,  to  the  ebullition  of  the  blood  drop¬ 
ping  into  its  ventricles  ;  and  contended,  that  this  fluid  was  not 
puflied  into  the  arteries  by  the  mufcular  contraction  of  the  heart, 
but  that  it  forced  its  way  into  them  by  its  own  cxploflve  power. 
After  Harvey’s  do(flrine  of  the  circulation  was  fully  eftablilh- 
ed,  the  heart  was  allowed  to  be  a  mulcle,  and  its  fyfole  to  be 
analogous  to  the  contraction  of  other  mufcles  ;  the  vital  fpirits  of 
the  nerves  were  fuppofed  to  flow  alternately  into  its  fibres,  either 
on  account  of  valves,  which  by  turns  admitted  and  denied  them 
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a  paflage  ;  or  becaufe  it  was  thought  that  the  fpirits  could  only  be 
difcharged  by  drops,  and  not  in  an  equable  dream,  from  the  ex¬ 
tremities  of  fuch  fubtile  tubes  as  the  nerves  were  conceived  to  be 

Various  other  hypothefes  were  framed  to  explain  the  alternate 
motion  of  the  heart  ;  a  problem  not  lefs  difficult  than  curious  ! 
Thefe  I  diall  pafs  over  in  dlence,  leaving  them  to  fall  by  their  own 
infufficiency,  or  the  arguments  of  others  ;  and  content  myfelf  with 
mentioning  the  defects  of  fome  of  the  later  fydems,  which,  from 
their  plaufibility,  or  the  high  character  of  their  authors,  are  in- 
titled  to  the  greated  regard. 

The  theory  of  the  motion  of  the  heart  which  has  of  late  years 
met  with  the  mod  favourable  reception,  is  that  of  the  celebrated 
Boerhaave,  who  deduces  the  alternate  fyjiole  and  diajiole  of  that 
mufcle  chiedy  from  the  peculiar  circumdances  of  the  cardiac 
nerves  ;  for  as  the  greated  part  of  thofe  nerves  pades  between  the 
auricles  and  large  arteries  of  the  heart,  he  concluded  that  they 
mud  be  compreifed  at  the  end  of  every  fyjiole^  when  thefe  cavities 
and  vedels  are  greatly  didended  with  blood  ;  whence  the  motion 
of  the  fpirits  being  intercepted,  the  heart  mud  be  rendered  para¬ 
lytic  ;  but  that  whenever,  upon  the  fubfequent  contraction  of  the 
auricles  and  arteries,  this  compreffion  ceafes,  and  the  nerves  tranf- 
mit  their  duid  as  formerly,  the  heart  mud  contraCl  anew  f . 

This  hyporheds,  however  ingenious,  will  appear  infufficient,  if 
we  attend  to  the  following  condderations. 

I.  All  the  cardiac  nerves  do  not  pafs  between  the  auricles  and 
arteries.  Not  to  mention  many  fmaller  ones,  there  are  two  condder- 
able  branches  didributed  to  the  mufcular  fubdance  of  the  heart, 
which  neither  pafs  between  the  two  auricles  nor  the  two  arteries ; 
and  therefore  cannot  be  liable  to  any  alternate  compreffion  from 
them. 

C  2.  I 

•  Borell.  de  mot,  animal,  lib.  ii,  cap,  6.  prop.  79. 

.  t  inltitut,  med.  Mo.  409. 
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2.  I  believe  it  will  be  difficult  to  perfuade  anatoinifts,  tliat  the 
nerves  (fuppofing  that  they  all  had  their  courfe  between  the  auri¬ 
cles  and  arteries)  could  fuffer  any  fuch  compreffion  as  is  here  fup- 
pofed ;  coiffidering  the  foftnefs  of  the  parts,  and  the  fiit  upon  the 
external  coat  of  the  arteries  and  auricles,  which  mull  defend  them 
in  a  great  meafure  from  it;  belides,  fhould  we  not  obferve  other 
mufcles  of  the  body  become  alternately  or  conllantly  paralytic, 
whofe  nerves  run  contiguous  to  any  confiderable  artery,  or  are  com- 
preffed  by  any  preternatural  tumor  ?  “  Qui  fit,  obfecro,”  fays  the 
illuflrious  Morgagni,  “  ut  nervi  intercoftalis  munera  ab  affidua  ar- 

terlse  carotidis  pulfatione  non  turbentur,  pr^fertim  cum  is  nervus 
“  non  poffit  cedere,  fed  communis  ipfi  et  arterias  offei  foraminis 
“  parietibiis  allidatur?  Qui  fieri  pofiTet,  ut  in  Veneta  muliere,  quam 

cum  amicis  diflecuimus,  cum  arterias  fubclaviae  finiftrs  fuperiores 
“  pollicique  parietes  in  aneurifma  expanfi,  duos  trefve  nervos  ex 
“  iis  qui  ab  inferioribus  cervicis  vertebris  ad  brachium  defcendunt 
“  nulla  prorfus  interpofita  re  contingerent ;  qui  fieri,  inquam,  pofi- 
“  fet,  ut  nulla  tamen  debilitas,  nullus  torpor  in  eo  brachio  fuerit. 
“  animadverfus 

Why  are  not  all  the  vlfcera  in  the  abdomen,  to  which  the  inter- 
collal  nerves  are  diftributed,  agitated  with  alternate  contractions  an- 
fwcring  to  thofe  of  the  diaphragm,  fince  thefe  nerves,  by  paffing 
through  the  flefiiy  part  of  this  mufcle,  mutl  be  liable  to  compreffion 
every  time  infpiration  is  performed  ?  And  why  do  not  many  of  the 
voluntary  mufcles,  when  flrongly  contracted,  occafion  palfies  or  flu- 
pors  of  the  parts  below  them,  by  preffing  upon  the  nerves  to  which 
they  are  contiguous  I 

3.  It  is  to  be  remarked,  that  a  ffight  compreffion  of  a  nerve  is 
not  fufficient  to  render  the  mufcle  to  which  it  belongs  paralytic  : 
thus  the  ulnar  nerve  muft  be  pretty  .ftrongly  comprefled  againfl  a 
hard  bone,  before  the  ring  and  little  fingers  are  deprived  of  their 
power  of  motion ;  nor  does  this  happen  without  being  attended 
with  a  difagreeable  fenfation  in  thefe  parts, 

4.  As 

*  Morgagni  Adverfar.  anat,  vl-  animad.  24. 
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4.  As  the  comprefTion  of  the  ulnar  nerve  does  not  immediately 
bring  a  palfy  on  the  mufcles  of  the  fingers  now  mentioned,  but  af¬ 
ter  it  has  been  continued  for  fome  confiderable  time;  fo  when  this 
prelTure  is  removed,  the  motion  of  thefe  mufcles  does  not  return 
immediately  and  all  at  once,  but  by  degrees  ;  and  therefore,  allowing 
the  cardiac  nerves  to  be  alternately  compreffed  by  the  auricles  and 
arteries,  yet  the  heart  ought  not  to  be  rendered  inflantly  paralytic 
by  fuch  comprefTion,  nor  Ihould  it  recover  its  motion  as  foon  as 
this  comprefTion  is  removed.  But  further, 

5.  Granting  that  the  cardiac  nerves  fuffered  as  great  compref- 
fion  in  their  pafTage  between  the  auricles  and  arteries  to  the  heart, 
as  the  favourers  of  this  opinion  could  defire ;  what  will  follow  ?  an 
effe6l  furely  different  from  that  which  is  here  contended  for ;  fince 
the  immediate  confequence  of  fuch  comprefTion  mufl  be  the  Tquee- 
zing  forward  towards  the  heart  the  fpirits  fuppofed  to  be  contain¬ 
ed  in  that  portion  of  the  nerves  which  is  below  where  the  compref- 
fion  is  made  ;  for  if  the  nerves  are  fuppofed  to  be  hollow  tubes 
which  convey  a  fluid  to  the  heart  in  order  to  its  contradlion,  the 
firft  and  moft  immediate  effedl  of  their  being  compreffed  by  the 
dilatation  of  the  auricles  and  arteries,  mufl;  be  a  quicker  propulfion 
and  more  copious  derivation  of  the  fpirits  into  its  fibres  ;  i.  e,  the 
heart  ought  to  be  mofl  flrongly  contradled  at  the  time  its  diaflolc 
IS  obferved  to  begin.  And  in  fa6t  we  find,  that  a  ligature  made 
on  the  par  ^agum  is  fo  far  from  making  the  heart  immediately  pa¬ 
ralytic,  and  preventing  its  contraction,  that  it  caufes  flrong  con- 
vulfive  motions  or  palpitations  of  that  organ;  although  thefe  mo¬ 
tions,  indeed,  are  rather  to  be  afcribed  to  the  irritation  which  thofe’ 
nerves  fuffer  than  to  any  propulfion  of  the  fpirits  (fuppofed  to  be 
contained  in  them)  towards  the  heart  *. 

6.  This  fuppofed  alternate  comprefTion  of  the  cardiac  nerves 
cannot  account  for  the  motion  of  the  auricles,  whofe  fyjlole  happens 
when  their  nerves  ought  to  be  compreffed,  and  confequently  when 

G  2  the 

•  See  below,  Seft.  xiv.  No.  26.  ? 
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the  derivation  of  the  fpirits  into  them  flionld  be  intercepted.  If  it 
be  faid,  that  the  auricles  are  ready  to  contradl  when  the of  the 
ventricles  begins,  but  that  being  weaker  mufcles,  they  muft  wait 
till  the  fyfioU  is  finilhed  *  :  I  anfwer,  that,  if  this  were  true,  the  au¬ 
ricles  ffiould  become  pale  and  tenfe  while  the  ventricles  are  con- 
tracfled,  lince,  when  the  influence  of  the  nerves  a(fts  more  ftrongly 
on  any  mufcle,  it  becomes  equally  hard,  whether  it  be  allowed  to 
contraH,  and  its  extremities  to  approach  each  other,  or  not.  But 
further,  as  an  influx  of  fpirits  into  the  fibres  of  any  mufcle  mufl: 
be  immediately  followed  by  an  endeavour  in  them  to  contract,  fo, 
if  this  be  prevented,  as  foon  as  the  fpirits  are  again  intercepted,  their 
influence  to  produce  any  contracftioa  will  ceafe.  This  is  the  cafe 
with  fuch  mufcles  as  are  under  the  power  of  the  v/ill,  where  any 
fudden  but  not  continued  effort,  if  it  is  not  allowed  that  inftant  to 
take  efledi,  immediately  vanifhes  ;  nor  is  it  to  be  doubted,  that  the 
fame  thing  muft  happen  to  the  auricles  of  the  heart.  But,  be  this 
as  it  will,  it  is  evident,  that  the  alternate  motions  of  the  auricles 
cannot  be  owing  to  any  compreflion  of  their  nerves ;  flnce  it  is  ac¬ 
knowledged,  by  the  befl;  anatomifls,  that  the  courfe  of  thefe  nerves 
is  fuch  as  cannot  fubjecT  them  to  any  alternate  preflTure ;  v,^hich  is 
alfo  true  of  all  the  cardiac  nerves  in  thofe  animals  whofe  hearts 
have  only  one  ventricle. 

7.  In  dying  animals,  the  right  ventricle  continues  to  contradl  after 
the  left  ventricle  has  ceafed,  and  the  right  auricle  performs  its  mo* 
tions  for  fome  time  after  its  ventricle  f .  But  thefe  alternate  mo* 
dons  of  the  right  ventricle  and  auricle,  cannot  arife  from  any  com¬ 
preflion  of  their  nerves  ;  flnce,  in  the  flrft  cafe,  neither  the  aorta  nor ' 
the  left  auricle  are  dilated  with  blood  at  the  end  of  the  fyjiole  of  the 
right  ventricle;  and  in  the  latter,  the  pulmonary  artery  alfo  remains 
empty.  In  frogs  and  flflies,  whofe  heart  has  but  one  ventricle  and 
one  artery  going  out  from  it,  the  alternate  motions  of  this  organ 
are  as  regular  as  in  men  and  quadrupedes:  and  it  is  well  known, 

that 

*  Beilin,  de  molu  cord,  prop.  2.  Kell’s  anatomy  cap,  3.  feil:.  iv. 

■\  Harvey  de  mot.  cord,  et  fang.  cap.  4. 
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that  the  hearts  of  many  animals,  after  being  being  feparated  from 
their  bodies,  continue  for  fome  time  to  be  alternately  contraded  and 
relaxed  with  great  regularity,  when  there  can  be  no  alternate  com- 
prelTion  to  intercept  the  nervous  influence  at  the  end  of  every  fyjiok. 

8.  Lastly,  It  may  well  be  looked  upon  as  a  defe^  of  this  theo¬ 
ry  concerning  the  motion  of  the  heart,  that  it  does  not  afTift  us  in 
explaining  the  fpontaneous  adlion  of  other  organs  in  the  body,  whofe 
nerves  cannot  be  fuppofed  liable  to  an  alternate  compreflion. 

Some  have  imagined,  that,  as  the  intercoflal  nerves  pafs  through 
the  fame  holes  of  the  cranium  with  the  carotid  arteries,  they  mufl, 
therefore,  fuffer  fiich  compreffion  from  the  diaftole  of  thefe  arteries 
as  fliall  render  the  heart  paralytic  at  the  end  of  every  fyjiole.  In 
anfwer  to  which,  it  may  be  fufhcient  to  aflc,  why  the  other  mufclcs 
and  which  receive  nerves  from  the  intercoflals,  do  not  exaclly 

correfpond  with  the  heart  in  their  motions ;  or  why  the  auricles  and 
ventricles  of  the  heart  are  not  contradled  and  relaxed  at  the  Lime  time  I 

The  learned  De  Gorter,  fully  aware  that  the  fuppofed  alternate 
compreffion  of  the  cardiac  nerves  afforded  no  fatisfacRory  account 
of  the  motions  of  the  heart,  fuppofes  that  vital  or  involuntary  mo¬ 
tion  is  owing  to  one  and  the  fame  caufe,  both  in  the  heart  and  other 
organs  of  the  body :  this  caufe  he  imagines  to  be  fuch  a  ftrucflure  of 
the  involuntary  mufcles,  that,  when  their  fibres  are  dilated  by  the 
fpirits,  the  fmall  nerves  which  pafs  between  them  are  compreffed  j 
fo  that  no  fooner  are  the  fibres  inflated,  than  the  fpirits  are  inter¬ 
cepted,  and  confequently  the  mufcle  begins  to  be  relaxed ;  but  by 
this  relaxation  of  the  mufcular  fibres,  freeing  the  nerves  from  com¬ 
preffion,  the  fpirits  are  tranfmitted  as  formerly,  and  the  mufcle  is 
contradled  anew.  And  in  this  manner  he  fancies  that,  as  long  as 
life  remains,  the  mufcles  of  involuntary  motion  mufl  be  alternately 
contradled  and  relaxed  But, 

I.  Bes  IDEs,  that  this  flrudlure  of  the  vital  organs  is  merely 
hypothetical,  and  unfupported  by  any  experiment,  or  microfcopical 

obfervatioD, 


*  Gorter  demotuvkali,  fe(Jt.  39.. 
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obfervation,  it  may  be  allied,  why  all  the  vital  organs  are  not  con- 
traded  and  relaxed  at  the  fame  inftant ;  or  at  leaft  why  the  motions 
of  fome  are  renewed  after  Ihorter,  and  of  others  after  longer  in¬ 
tervals  ? 

2.  If  fuch  were  the  Arudure  of  the  mufcles  of  fpontaneous  mo¬ 
tion,  that  their  contradion  muft  be  immediately  followed  by  their 

'  relaxation,  how  comes  it,  that,  by  an  effort  of  the  will,  we  can  keep 
the  diaphragm  in  its  Arongeft  date  of  contradion  as  long  as  we 
pleafe  ?  and  why  does  not  the  relaxation  of  this  mufcle  neceffarily 
follow  its  contradion,  if  its  alternate  motions  depend  on  a  general 
ftrudure,  common  to  it  with  the  heart  and  inteftines  ? 

3.  In  cafes  where  the  lungs  are  obAruded  and  refpiratlon  is 
rendered  difficult,  we  find,  that,  even  in  time  of  fleep,  other  mufcles 
befides  the  common  infpiratory  ones  are  brought  into  alternate  con- 
tradions,  in  order  to  raife  the  ribs,  and  enlarge  the  cavity  of  the 
thorax;  whence  it  appears,  that  mufcles  of  the  voluntary  kind  may, 
on  certain  occafions,  be  employed  in  the  performance  of  the  vital 
motions,  altho’  there  be  nothing  in  the  Arudure  of  thefe  mufcles 
peculiarly  fitting  them  for  fuch  alternate  motions. 

4.  Further,  the  pupil  (whofe  motions  are  as  involuntary,  and 
as  little  perceived  by  us  as  thole  of  the  heart)  is  not  immediately 
relaxed,  after  having  been  contraded  by  the  admiffion  of  light  into 
the  eye,  but  it  remains  in  the  fame  degree  of  contradion  as  long  as 
the  fame  quantity  of  light  is  tranfmitted  to  the  retina;  which  could 
not  happen,  if  any  fuch  Arudure  really  obtained  in  the  mufcles  of 
the  u^ea^  as  De  Gorter  fuppofes  in  the  mullles  of  involuntary  mo¬ 
tion.  We  muA  therefore  fet  afide  his  theory,  not  only  as  a  mere 
hypothefis,  but  as  infufficient  to  explain  the  various  appearances  of 
fpontaneous  motion. 

Some  ingenious  phyfiologiAs  have  imagined  the  contradion  of 
the  heart  to  be  owing  to  the  elaAic  power  of  its  fibres,  which,  after 
they  have  been  Aretclied  by  the  returning  venous  blood  dilating  the 

auricles 
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auricles  and  ventricles,  refile,  like  a  bent  bow,  with  a  confiderable 
force.  But  the  force  with  which  a  fpring  recoils  is  ever  propor¬ 
tional  to  the  power  which  bent  it ;  and  therefore,  fince  the  fides  of 
the  heart  contrail  with  a  much  greater  power  than  that  with  which 
they  were  forced  afunder,  the  fyjiolc  of  this  mufcle  cannot  arife  mere¬ 
ly  from  the  elaflicity  of  its  fibres,  but  muft  be  owing  to  fome  ad¬ 
ditional  impetus^  at  that  time,  communicated  to  them. 

This  much  being  premifed,  in  order  to  fliew  the  infufEciency  of 
fome  of  the  moft  plaufible  theories  that  have  hitherto  appeared 
concerning  the  heart’s  motion;  we  fliall  endeavour,  in  the  following 
fedlion,  to  give  fuch  an  account  of  its  fyflole^  as  it  is  hoped  will  ap¬ 
pear  no  lefs  fupported  by  reafon  and  analogy,  than  founded  on  ex¬ 
periment  and  obfervation. 


SECT.  III. 

Of  the  fyflole  of  the  heart, 

Before  we  inquire  into  the  caufes  of  the  alternate  motions  of 
the  heart,  it  will  be  proper  briefly  to  mention  and  deferibe 
three  different  ftates  of  that  mufcle,  viz.  its  contradlion,  relaxation, 
and  dilatation;  of  which  the  firff;  and  laft  may  be  faid  to  be  violent, 
and  the  fecond  only  natural  to  the  heart.  During  its  fyfiole^  the 
heart  is  contradled  in  all  its  dimenflons  and  its  fubftance  becomes 
remarkably  hard:  This  ftate,  which  fcarcely  laffs  one  third  of  the 
time  interveening  between  each  contradlion,  is  followed  by  a  gene¬ 
ral  relaxation  of  the  heart,  by  which  this  mufcle  becomes  foft  and 
flabby,  and  fomewhat  longer.  Bartholine  calls  this  the  perifyfiole 

of 


*  It  has  been  difputed,  whether  the  heart  becomes  fhorter  or  longer  in  the  time  of  its 
fyjlole.  But,  after  carefully  infpeding  the  hearts  of  frogs  and  feveral  other  animals,  both  in 
the  body,  and  when  feparated  from  it,  I  cannot  help  (notwithftanding  the  authority  of  Win- 
flow  on  the  other  fide)  agreeing  with  Dr  Hunauld  and  others,  who  affirm,  that  the  heart  is 
diminifhed  in  length,  as  well  as  in  breadth,  when  it  begins  to  contradl.  Vid.  Hiltoire  de 
I’acad.  des  fciences  1731,  edit.  8vo,  p.  33.  (be. 
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of  the  heart  *.  It  continues  a  fliorter  time  than  thQjyJIoIe,  the  ven¬ 
tricles  being,  inftantly  after  their  relaxation,  filled  with  the  return¬ 
ing  venous  blood,  and  diftended  much  beyond  their  natural  capa¬ 
city,  or  that  which  they  are  obferved  to  have  in  animals  newly 
dead,  when  the  fibres  of  the  heart  are  neither  contraded  nor  dilated 
by  any  adventitious  force,  but  left  intirely  to  themfelves.  The 
diajlole  of  the  heart  being  thus  completed,  its  fyfiole  immediately 
en  flies. 

Supposing  the  heart  now  in  its  full  diaflole;  let  us  inquire  what 
change  has  happened  to  it  fince  the  end  rf  the  preceeding  fyfiole ^ 
wdiich  may  be  fuppofed  capable  of  bringing  it  into  a  new  contrac¬ 
tion.  We  have  already  fliewn,  that  the  nerves  of  the  heart  are  not, 
at  this  time,  freed  from  any  comprefiion  which  a  little  before  could 
have  rendered  it  paralytic.  And  if  one  Ihould  fuppofe  fome  gene¬ 
ral  ftrudlure  in  the  brain,  which  determines  the  vital  fpirits  through 
its  nerves  alternately,  and  as  it  were  in  fucceeding  waves,  yet  this 
would  not  account  for  the  motions  of  the  heart ;  fince  its  alternate 
contraflions  continue  for  fome  time  after  all  communication  be¬ 
tween  it  and  the  brain  has  been  cut  off.  Further,  as  the  contractions 
of  fome  of  the  organs  of  vital  motion  are  performed  after  fhorter, 
of  others  after  longer  intervals,  we  mull  fuppofe,  at  the  origin  of  the 
nerves  belonging  to  each  organ,  a  different  caufe  alternately  deter¬ 
mining  the  fpirits  into  it. 

During  the  diafiole  of  the  heart,  all  its  coronary  veffels,  which 
were  in  a  great  meafure  emptied  by  the  preceding  fyfiole,  are  filled 
with  blood  violently  puflied  into  them  by  the  contraction  of  the 
aorta:  but  as  the  arterial  blood  is  not  immcvliately  necelfary  to  the 
contraction  of  a  mufcle  f,  and  feems  only  to  contribute  to  it  in  a 
fecondary  way,  this  alone  will  not  be  thought  fufficient  to  account 
for  the  fucceeding of  the  heart.  ’Tis  true  indeed  -  that  warm 
water,  injeCted  into  the  arteries  of  an  animal  newly  dead,  excites 
fome  kind  of  motion  in  the  mufcles  to  which  thefe  arteries 

are 

*  Anatom,  p.  37.  377.  378. 

t  Setft.  I.  No.  2.  of  this  Eifay. 
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are  dlflributed.  But  this  contra6lion  is  fo  weak  and  fo  unlike 
that  of  the  heart,  that  from  this  experiment  alone,  none  can  well 
imagine  the  fyftole  of  the  heart  to  be  owing  to  the  arterial 
blood  pufhed  forcibly  through  all  its  velTels,  in  the  time  of  its 
diaftole ;  efpscially  as  we  do  not  obferve  any  alternate  motion  in 
the  fphindlers  of  the  anus  and  bladder,  from  the  blood  being  more 
ftrongly  impelled  through  their  veffels,  upon  every  contradlion  of 
the  heart,  than  during  its  diaftole.  This  matter  however  is  put  be¬ 
yond  difpute,  by  the  heart’s  continuing  to  repeat  its  contraClions> 
not  only  after  the  coronary  arteries  and  pulmonary  veins  are  tied,  but 
after  it  is  feparated  from  the  body.  The  blood  then  with  which  the 
coronary  veffels  of  the  heart  are  filled  during  its  diaftole^  being  as 
infufficient  as  the  fuppofed  compreffion  of  the  cardiac  nerves  to  ac¬ 
count  for  its  fucceeding  fyftole ;  it  remains  to  inquire,  what  influence 
the  returning  venous  blood,  with  which  the  ventricles  of  the  heart 
are  diftended  during  its  diaftole,  may  have  in  producing  its  fiibfe- 
quent  fyftole.  And  is  it  not  reafonable  to  fuppofe,  that  this  fluid  re- 
’turningby  the  cavie  and  pulmonary  veins,  and  rufliing  into  the  ca¬ 
vities  of  the  heart,  with  a  confiderable  force,  muft,  by  diftending 
its  fibres,  as  well  as  by  its  motion  and  attrition  upon  the  fcabrous 
furface  and  flefliy  pillars  of  the  ventricles,  fo  ftimulate  and  affedt 
the  nerves  of  the  heart  as  to  bring  it  immediately  into  contrac¬ 
tion  *  ? 

Though  fome  authors  have  long  fince  aferibed  the  alternate  mo¬ 
tion  of  the  heart  to  the  irritation  of  the  blood  received  by  turns 
into  its  cavities  f ;  yet  as  this  caufe  has  been  little  attended  to  by 
feveral  of  the  later  writers,  and  not  rightly  underftood  by  others,  we 
ihall  endeavour  to  afeertain  its  influence  by  a  variety  of  argu¬ 
ments- 

D  While 

•  SecH:.  I.  No  8.  9.  <bc. 

t  Certumque  eft,  veficulam  dl(ftam,  utet  cordis  auriculam  poftea,  (unde  pulfatio  primutn 
incipit),  a  diftendente  fanguine,  ad  conftridionis  motum  irrltari.  Harvey  de  generat.  animal, 
exercit.  51. 

Fibrx  cordis,  virtute  micationis  vltalis  fanguinis  in  ejus  ventriculis  contend,  per  vices  irri- 
TATAE,  excitantur  ad  fe  contrahendas  et  pullationem  faciunt,  raox  XRRiTAXiONE  rcmilTa  re- 
laxantur.  Gliflbn  de  ventricul.  et  inteftin.  cap.  7.  p.  170, 
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While  fome  authors  have  afcrlbed  the  contraiflion  of  the  heart 
folely  to  the  blood,  confidered  as  a  flimulating  fluid  irritating  the 
internal  furface  of  its  ventricles  ;  others  have  been  unwilling  to  al¬ 
low,  that  the  blood  acfls  in  any  other  fenfe  as  z  ft imulus  upon  the- 
heart,  than  by  its  weight  and  ijnpulflv.e  force  ftretehing  and  extend¬ 
ing  the  fibres  which  compofe  its  ventricles*.  But  the  increafed  mo¬ 
tion  of  the  blood,  from  the  contagion  of  the  fmall  pox,  meafles, 
from  eating  or  drinking  any  thing  acrid,,  and  the  power  which  acrid 
or  flimulating  fubftances  have  in  reviving  the  motion  of  the  heart 
after  it  is  feparated  from  the  body,  are  circumflances  which  fhew, 
that  the  contrafrion  of  the  heart  is  not  folely  owing  to,  its  fibres 
being  diftended  by  the  mamentuni  of  the  blood,  but  partly  to,  the  ir- 
rbation  communicated  to  its  internal  fui'face  by  the  particles  of  that 
liaid.  And  the  fenfible^  diminution  of  the  periftaltic  motion  of  the 
bowels,  whea  the  cyflic  bile  is  hindered  from  flowing  into  them, 
makes  it  evident  that-  the  ftretehing  of  the  fibres  of  the  inteftines, 
by  the  air  and  aliment  contained,  in  them,  is  not  the  foie  caufe  of 
their  fucceeding  contraction..  On  the  other  hand,  the  increafe  of 
the  motion  of  the  heart  from  exercife,  or  from  any  other  caufe,  by 
which,  the  blood  is  returned  in  greater  quantity,  and  with  more 
force;-  its  diminution  by  bleeding,  the  motion  of  the  ftpmach,  and. 
the  expulfion  of  the  uifine  2nd  faces  f ;  all  thefe  particulars,  I  fay,, 
prove,  that  even  the  diftenfion  of  hollow  mufcles  has  a  remarkable 
influence  towards  exciting  them  into  adlion  if.. 

Farther,  that  the  blood  is  weft  fitted  to  aeft  vipon  the  heart  as. 
a  flimulus^  in  both  thefe  ways,  will  appear,  if  we  confider.  its  com- 
pofition,  its  heat  and  inteftine  motion,  that  which  fome  authors 
have  fuppofed  it  to  receive  from  the  air,  and  the  force  with, which?, 
it  ruflies  into  the  cavities  of  the  heart,. 

I.  As  to  its  compofition.  The  blood  confifts  of  the  fame  prin-- 
ciples  with  our  aliments,  and  confequently  abounds  with  falts  and.l 
oils.  The  falts  of  the  blood  are  partly  of  the  fixed  neutral  kind,, 

andi. 

»  Senac,  Traite  du  coeur,  Ub.  2.  cap.  4.  fed.  4, 
f  See  feft.  5.  below, 
t  See  i,  N  8.  above,. 
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and  partly  fuch  as  are  rendered  feinivolatile  by  the  heat  and  mo¬ 
tion  to  which  they  are  lubjedled  ;  both  are  apt  to  irritate  the  fen- 
fible  nervous  parts  ;  for  we  know  that  any  kind  of  fait  applied  to 
the  eye  gives  great  uneafinefs.  The  oils  in  the  blood  are  cither 
thofe  of  animal  fubflances,  the  expreffed  oil  of  vegetables,  their  at¬ 
tenuated  oil  by  fermentation,  commonly  called  alcohol^  or  laftly  the 
acrid  oil  of  aromatics.  The  two  firft  are  not  acrid,  nor  fit  to  adl 
as  a  ftimidus,  unlefs  they  have  been  much  attenuated  by  long  ex- 
pofition  to  heat,  or  by  attrition  ;  the  two  latter,  ^iz.  ardent  fpirits 
and  the  oil  of  aromatics,  are  very  apt  to  irritate  the  tender  fibres  of 
living  animals.  Hence  it  is  that  fpirituous  liquors  largely  drunk,  or 
hot  fpices  too  freely  ufed,  foon  raife  the  pulfe,  and  make  the  heart 
as  it  were  redouble  its  contra dlions.  Hence  animal  food  or  ftrong 
liquors,  which  abound  with  faline  and  acrid  particles,  quickens 
the  circulation,  and  increafes  the  heat  of  the  body,  while  milk, 
mild  herbs,  or  cooling  fruits,  make  little  alteration  in  the  pulfe. 
The  blood  therefore,  as  containing  falts  and  attenuated  acrid  oils, 
muft  be  well  fitted  for  communicating  a  gentle  Jliniulus  to  thofe 
fenfible  nerves  which  terminate  on  the  internal  furface  of  the  au¬ 
ricles  and  ventricles  of  the  heart. 

If  it  be  objecfled,  that  the  blood  dlfcovers  no  acrimony  to  the 
tongue,  nor  fenfibly  irritates  the  eye ;  it  may  be  fufficient  to  anfwer, 
that,  though  this  fluid  be  fenfibly  fait  to  the  tafle,  yet  I  do  not  a- 
fcribe  the  whole  ftimulating  power  to  its  acrid  particles  alone,  but 
to  thofe  in  conjundlion  with  other  qualities  and  circumftances  wdiich 
I  fliall  prefently  mention.  But  further,  although  the  blood  did  not 
difcover  the  lead  degree  of  acrimony  when  applied  to  the  nerves  of 
the  tongue,  yet  it  might  be  well  fitted  to  a(5l  as  a  Jiimulus  upon  o- 
ther  nerves  of  the  body,  differing  from  thefe  in  their  conflitution 
and  peculiar  fenfibility.  Many  poifons,  efpecially  thofe  of  the  anti- 
monial  kind,  are  almofl  free  from  any  degree  of  acrimony,  as  far 
as  we  can  judge  by  the  tafle;  yet  they  fo  flrongly  and  difagreeably 
affedl  the  nerves  of  the  ftomach,  as  to  bring  it  with  the  neighbour¬ 
ing  parts  into  violent  convulfions.  The  roots  of  the  ctcuta  aquatica 
are  fweetifh,  but  neither  acrid  nor  difagreeable ;  and  cataplafms  of 

D  2  them 
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them  applied  to  inflamed  or  ulcerated  parts,  occafion  no  bad  fyinp- 
toms-  ^  ;  yet,  when  taken  into  the  ftomach,  they  foon  throw  the 
whole  body  into  fuch  convulflons  as  generally  end  in  death.  The 
berries  of  the  rhiis  rnyrtifoUa  Mo^ifpeliaca,  though  they  have  nothing 
in  their  tafle  or  fmell  to  make  them  be  fufpecfled,  yet  adl  fo  power¬ 
fully  upon  the  nerves  of  the  ftomach,  that  in  half  an  hour  they 
bring  on  epileptic  fits,  which  kill  the  perfon  who  has  fwallowed.  them 
in  lefs  than  24  hours  f.  Viper’s  poifon  affecfts  neither  the  nerves  of 
the  tongue  nor  ftomach  with  any  difagreeable  fenfation;  yet  the 
fmalleft  drop  of  it  received  by  a -wound  into  the  blood,  feems  not 
only  to  acft  as  a  ferment  upon  it,  but,  by  its  ftimulating  quality,  to, 
affedl  the  whole  nervous  and,  vafcular  fyftems.  The  putrid  excre¬ 
ment  which  gives  no  difturbance  to  the  colon  or  rcBum^  till  by  its 
quantity  it  overftretches  their  fibres,  would  occafion  ficknefs  and' 
vomiting  in  the  ftomach.  Urine,  which  fcarce  ftimulates  the  bladder 
till  it  begins  to  diftend  it  too  much,  proves  a  laxative,  when  given 
by  way  of  clyfter.  Blood  received,  into  the  ftomach  by  a  rupture  of 
its  veffels,  is  offenfive  to  its, nerves,  but  does  not  affecft  the  nerves  of  • 
the  heart  or  arteries  with  any  difagreeable  fenfation.  The  changes 
which  happen  in  the  body  about  the  time  of  puberty  are  generally, 
and  not  without  reafon,.  afcribed  to  the  femen  which  then  begins  to> 
be  duly  prepared:  they  do  not,  however,  feem  to  be  fo  much  owing 
to  the  reception  of  the  finer  parts  of  that  fluid  into  the  blood,  as  to 
its  peculiar  acftion  upon  the  nerves  of  the  tejies  and  'vejiculce  feminales  ; 
yet  xht  femen^  when  applied  to  the  nerves  of  other  parts  of  the  body, 
neither  fenfibly  excites  titillation,  nor  produces  any  remarkable  ef-- 
feift. 

Thus  it  appears,  from  a. variety  of  examples,  that  the  nerves  of' 
different  organs  in  the  fame  animals  are  fo  conftituted  as  to  be  very 
differently  affefled  even  by  the  fame  things  :  So  that  we  cannot  ab- 
folutely  judge,  by  our  tafte  or  fmell,  how  far  any  liquor  may  or 
may  not  be  adapted  to  adt  as  a  jlimulus  upon  the  nerves  of  a  par¬ 
ticular  organ.  We  may  then  conclude,  that  altho’  the  blood  fcarce  > 

fenfibly 

*  Wepferi  HiRoria  cicut.  aquat.  p.  84, 

t  Memolres  de  1’  Acad,  des  fciences  1739.  Svo.  p.  627. 
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fenfibly  irritates  the  eyes  or  tongue,  it  may  nevcrthelefs  fo  flimulate 
the  nervous  papilU  of  the  heart  as  to  excite  that  mufcle  into  con- 
tradion:  which  will  further  appear,  if  we  confider  the  heat  of  this 
Ruid., 

2.  Heat  Teems  to  be  no  more  than  a  quick  vibration  or  motion 
in  the  fmaller  parts  of  bodies  ;  therefore  the  blood,  as  it  is  a  warm 
fluid,  will  have  its  particles  agitated  by  perpetual  vibrations,  which 
mufl  be  communicated  to  the  nervous  papilU  on  the  internal  fur- 
face  of  the  heart :  befidcs,  as  the  blood  abounds  with  oily  and  ful- 
phureous  particles,  it  will,  by  its  motion  and  attrition  againfl  the 
vefTels,  acquire  vibrations  Rill-  more  remarkable.. 

Because  in  fifhes  and  frogs,  whofe  hearts,  when  feparated  from- 
the  body,  long  retain  their  moving  power,  the  blood  is  but  little 
warmer  than  the  water  in  which  they  fwim,  it  has  been  faid,  that 
the  flimulating  quality  of  the  blood  cannot  be  owing  to  its  heat  j 
but  upon  a  little  refledlion  we  fliall  fee  the  fallacy  of  this  conclufion. 

It  will  not  be  denied  that  a  certain  degree  of  heat  is  neceffary 
to  the  continuance  of  the  motion  of  the  heart  in  thofe  animals  whofe 
blood  is  warm;  and  the  fame  thing,  is  not  lefs  true  of  frogs  and' 
fifhes,  whofe  blood  is  not  really  cold,  although  it  may  be  faid  to  be 
fo,  when  compared  with  that  fluid  in  men  and  many  other  animals.. 
As  a  proof  of  this,  not  only  bats,  hedgehogs,  and  moft  of  the  in- 
fe<5l  tribe  remain,  in  northern  countries,  in  a  torpid  Rate  during 
tlie  winter,  but  the  fame  thing  happens  to  frogs  and  other  animals, 
whofe  blood  is  but  very  little  warmer  than  the  air  or  water  which 
furrounds  them.  The  motion  of  the  heart,  however,  even  in  thefe 
animals,  may  be  renewed  at  any  time,  and  the  circulation  of  the 
blood  and  life  may  be  reRored,  by  expoRng^  them  to  an  equal  or 
greater  heat  than  that  of  fummer ;  from  which  it  follows,  that  a 
eertain  degree  of  heat  is  neceffary,  even  in  the  coldeR  animals,  for 
the  continuance  of  the  motion  of  the  heart :  and  as  a  further  proof, 
when  the  hearts  of  frogs  and  fifhes,  after  being  feparated  from  their 
bodies,  begin  to  move  more  languidly,  we  fhall  find  them  acquiring 

new 
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new  vigour  by  being  expofed  to  the  heat  of  a  fire,  or  even  to  the 
fun-beams  in  a  hot  day. 

The  truth  is,  there  is  no  abfolute  cold,  but  only  different  degrees 
of  heat;  and  blood  whofe  heat  does  not  exceed  the  fortieth  or 
fiftieth  degree  in  Farenheit’s  fcale  *,  may  be  as  fit  to  ftimulate  the 
heart  in  certain  animals,  as  the  much  hotter  blood  of  men  and 
quadrupedes  may  be  to  continue  the  motion  of  that  organ  in  them. 
And  indeed,  the  remarkable  efiecl  which  heat  has  in  exciting  the 
hearts  of  animals  into  alternate  contracflions,  and  thereby  promo¬ 
ting  the  circulation  of  their  fluids,  is  too  well  known  to  admit  of 
any  doubt.  By  different  degrees  of  warmth  or  cold,  infe<5ls,  and 
even  the  chick  in  the  fliell,  may  at  pleafure  be  made  more  or  lefs 
lively,  may  be  left  to  die  or  reflored  to  life  f. 

3.  The  particles  of  the  blood,  befides  the  ofcillations  they  are 
put  into  by  heat,  are  agitated  by  a  motion  of  another  kind.  As 
vegetables  make  up  the  chief  part  of  our  aliment,  the  chyle  is  gene¬ 
rally  acefcent;  yet  the  blood  and  other  elaborated  animal  fluids  are 
of  a  contrary  nature,  ever  tending  to  putrefadlion,  and  by  the  fire, 
afford  a  volatile  inftead  of  a  fixed  alcaline  fait :  fuch  a  change  in  the 
nature  of  the  chyle  could  not,  I  think,  be  produced  without  an  in-  ‘ 
tefline  motion,  which  we  find  to  be  the  grand  inflrument  of  nature 
in  changing  the  texture  and  qualities  of  all  vegetable  and  animal 
bodies  This  intefline  motion  added  to  the  vibrations  of  the  par¬ 
ticles 

*  It  is  to  be  obferved,  that  although,  in  northern  climates,  the  furface  of  the  fea  is  often 
colder  than  frefh  water  when  it  begins  to  freeze,  and  confcquently  would  make  Farenheit’s 
thermometer  fall  under  thirty-two  degrees,  yet  at  any  confiderable  depth,  and  where  filhes 
generally  live,  the  fea  is  not  much  colder  in  winter  than  in  fummer. 

f  Vid  Harvey  de  motu  cordis,  cap.  17.  de  generatione  animal,  exercitat.  17.;  et  Reaumur. 
HHloire  des  infedtes,  tom.  2.  memoire  r. 

:|;  It  does  not  feem  to  be  more  reafonable  to  deny  any  degree  of  inteftine  motion  in  the 
fluids  of  animals,  becaufe  this  is  not  perceived  by  our  fenfes,  than  it  would  be  to  argue  againft 
their  being  poflelTed  of  any  degree  of  heat,  becaufe  we  are  not  fenfible  of  their  warmth  when 
moving  through  our  veffels.  A  fluid,  fuch  as  the  blood,  compofed  of  various  and  difagree- 
ing  particles,  w'hofe  attradtive  and  repulfive  powers  are  different,  and  upon  w’hich  the  fame 
degrees  ol  heat  and  fridlion  muft  have  different  effedls,  will  probably,  by  its  rapid  motion^ 
have  its  globules  and  their  conftituent  parts  agitated  with  brilk  vibrations. 
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tides  of  the  blood  from  heat,  will  Rill  better  qualify  it  for  ading  as 
a Jlhnulus  upon  the  extremely  fcnfible  and  tender  nerves  of  the  heart,. 

4.  Sir  Ifaac  Newton  imagined,  that  the  beating  of  the  heart  was 
continued  by  an  acid  vapour  in  the  air,  received  into  the  blood  by 
means  of  refpiration  *  ;  in  which  opinion  he  has  been  followed  by 
Dr  Robinfon  t  others.  But  although  particular  regard  is  to- 
be  paid  even  to  the  hints  and  conjedures  of  fo  great  a  man,  efpe- 
cially  of  one  who  was  no  lefs  remarkable  for  his  caution  in  advan¬ 
cing  hypothefes,  than  for  his  deep  knowledge  of  nature  j  yet  the  love, 
of  truth  is  ever  to  be  preferred  to  the  greatell  names. 

The  opinion  of  Sir  Ifaac  Newton,  as  well  as  other  philbfo pliers-, 
who  imagined  that  freih  air  v/as  necelTary  to  preferve  the  life  of  ani¬ 
mals,  on  account  of  fome  pabulmn  or  vivifying  fpirit  which  it  con¬ 
tains,  feems  to  have  taken  its  rife  from  obferving  the  death  of  fuch 
animals  as- were  confined  in  a  dole  vefiel,  and  confequently  were- 
obliged,  for  a  long  time,  to >  breathe  the  fame  air.  But  this  fad  is 
not  a  fufficient  proof  of  that  opinion:  and  were  it  not  foreign  to  my 
prefent  purpofe,  I  think  that  I  could  bring  good  arguments  to  prove 
that  the  death  of  animals  in  air  unrenewed,  is  not  owing  to  the  con- 
fumption  of  any  vivifying  fpirit  or  pabulum  which  it  has  been 
fuppofed  to  contain,  but  to  the  vapours  exhaling  from  their  bodies,, 
and  particularly  from  their  lungs,  which  foon  acquire  fuch  a  putrid 
acrimony  as  to  become  as  much  a  real  poifon  to  the  nerves  of  the 
bronchial  tubes  and  pulmonary  veficles,  as  is  the  vapour  of  the 
Grotta  del  Cane  in  Italy,  the  damp  of  fubterraneous  places,  Or  the 
Reams  of  burning  charcoal. 

5.  A  body,  whether  fluid  or  folid,  of  a  nature  which  qualifies  it 
to  ad  as  a  Jlimulus,  will  excite  fo  much  the  Rronger  irritations,  by 
how  much  greater  the  force  is  with  which  it  is  applied  to  the  fen- 
fible  part ;  fince  its  acute,  acrid,  or  otherwife  adive  particles,  muft 
by  this  means  Rrike  more  Rrongly  againR  the  extremities  of  the 

nerves.. 

*  Optics,  edit.  8vo,  p.  355, 

f  Treatife  on  the  animal  ccconomy,  prop.  24, 
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nerves.  Hence  the  blood,  which  we  have  fliewn  to  be  qualified 
for  gently  irritating  the  fenfible  membranes  of  the  cavities  of  the 
heart,  muft,  by  its  being  thrown  into  them  with  a  confiderable 
force,  ad  with  fo  much  the  greater  energy.  But  further,  as  by 
the  blood  rulhing  impetuoufly  into  the  auricles  and  ventricles  of  the 
heart,  thefe  cavities  are  dilated  beyond  their  natural  capacity,  fo 
the  extenfion  which  their  fibres  fuffer  on  this  occafion  will  pro¬ 
duce  fome  fort  of  irritation,  and  thus  prove  a  Jlimulus  to  their  fub- 
fequent  contraclion  *.  Agreeably  to  this,  Wepferus  has  obferved, 
that  after  one  vermicular  contradion  of  the  (lomach,  another  does 
not  fucceed,  till  that  organ  begins  to  fwell  in  its  middle  part,  by 
the  ratified  air  contained  in  it  or  generated  by  the  difiblving  ali¬ 
ments  :  But  this  diflenfion  of  the  (lomach  no  fooner  happens,  than 
a  new  contradion  of  it  begins,  which  proceeding  on  towards  the 
pylorus,  puflies  part  of  that  air  and  of  the  digefted  aliment  into 
the  duodenum  ;  after  which  this  orifice  collapfes,  and  a  new  intu- 
mefcence  of  the  (lomach  enfues  f.  Hence  it  appears  how  great  an 
analogy  there  is  between  the  caufes  of  the  alternate  contradion  of 
the  heart  and  (lomach  ;  both  being  excited,  partly  by  the  irrita¬ 
tion  of  their  fibres  by  a  diftending  caufe,  and  partly  by  the  irrita¬ 
tion  of  their  nerves  by  a  (limulating  one.  In  like  manner  the  con¬ 
tradion  of  the  bladder  of  urine,  and  the  defire  of  evacuating  this 
fluid,  is  not  only  owing  to  its  acrimony  (limulating  the  nerves  of 
the  bladder,  but  alfo  to  its  quantity  overllretching  its  coats,  and 
irritating  its  fibres. 

Up  ON  the  whole,  from  what  has  been  faid,  it  may  appear,  that 
as  the  violent  motion  of  the  fluids,  and  uncommon  contradions 
of  the  heart  and  arteries  in  the  fmall  pox,  meafles,  and  other  dif- 

eafes, 

•  It  here  deferves  notice,  that  while  the  ventricles  of  the  heart  are  extended  much  beyond 
their  natural  fize,  by  the  force  of  the  refluent  venous  blood,  the  tendineo-carnous  chords  run¬ 
ning  from  one  fide  of  the  ventricles  to  the  other  {a),  will  be  confiderably  ftretched  :  this  ought 
to  produce  an  irritation  in  thefe  parts,  and  confequently  contribute  towards  exciting  the  fuc- 
ceeding  fyjiole  of  the  heart.  ^ 

f  Wepferus  de  cicut.  aquat.  p.  177. 

(fl)  Vid.  Cowper’s  Myotom.  reformat,  tab.  39.  let.  h,  et  tab.  40.  \tt.f,  alfo  Seaac.  Traite 
du  coeur,  vol,  i. 
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eafes  attended  with  fever,  is  in  a  great  meafure  owing  to  fome  fo¬ 
reign  particles  mixed  with  the  blood,  by  which  their  nerves  are 
more  ftrongly  ftimulated ;  fo  the  ordinary  and  lefs  violent  motion 
of  the  heart  is  owing  to  the  gentler  Jiimulus  of  the  fluids  in  a  found 
Rate. 

That  the  alternate  contradlions  of  the  heart  are  excited  in  the 
manner  above  explained,  a  variety  of  other  arguments  concur  to 
fhew. 

1.  The  quicknefs  and  flrength  of  the  motion  of  the  heart  are, 
ceteris  paribus^  proportional  to  the  force  with  which  the  venous 
blood  returns  to  its  ventricles  by  the  njenas  cavt£  and  pulmonary 
veins  :  hence  exercife  of  any  kind  accelerates  the  motion  of  the 
heart,  and  increafes  the  force  with  which  it  contradis  :  a  fit  of 
laughter  will  quicken  the  pulfe  above  twenty  ftrokes  in  a  minute  * : 
upon  an  intermiflion  of  refpiration,  the  pulfe  becomes  fmaller,  but 
recovers  its  former  flrength  immediately  after  breathing  again  f . 

2.  It  appears  from  Dr  Hales’s  experiments,  that  the  blood  returns 
to  the  heart  by  the  two  ve7iie  cava  with  nearly  Vo-  of  force 
with  which  it  was  puflied  into  the  aorta ;  and  as  the  left  ventricle 
of  the  heart  is  at  leaft  thre6  times  flronger  than  the  right,  the  re¬ 
turning  venous  blood  will  endeavour  to  dilate  the  right  ventricle 
with  a  force  nearly  equal  to  y  of  the  power  with  which  it  ufual- 
ly  contradls  in  the  time  of  its  fyftolc  ;  and  this  even  without  ta¬ 
king  into  the  computation  the  additional  impetus  communicated  to 
the  blood  by  the  contraction  of  the  right  auricle :  but,  by  violent 
draining,  the  force  of  the  blood  in  the  veins  is  often  made  above 
four  times  greater  than  ordinary  J,  and  confequently  fuperior  to 
that  with  which  the  right  ventricle  contracts  when  the  body  is  at 
reft  :  therefore,  if  we  do  not  allow  the  flrength  with  which  the  ven¬ 
tricles  of  the  heart  contradl  to  depend  in  a  great  meafure  upon 

E  the 

I- 

^  Robinfon  on  the  animal  oeconomy,  prop.  21. 

f  Ibid,  prop  24. 

f  Hales’s  Statical  elTays,  vol,  2.  p.  14,  and  i6i,  j 
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the  a^lion  of  the  venous  blood  on  them,  it  will  be  hard  to  con¬ 
ceive  how  the  right  ventricle  fliould  be  able  to  overcome  the  force 
with  which  the  blood  rulhes  into  it,  upon  any  draining  or  violent 
exercife,  and  in  horfes  running  at  full  fpeed.  Moreover,  it  is  evi¬ 
dent,  from  the  date  of  the  pulfe  in  peripneumonies,  both  be¬ 
fore  and  after  bleeding,  as  alfo  from  the  increafe  of  the  force 
of  the  blood  in  the  aorta  and  its  branches  after  deep  fighing 
that  the  drength  with  which  the  left  ventricle  of  the  heart  con¬ 
tracts  is  immediately  increafed  or  diminidied,  according  as  the 
blood  is  fqueezed  with  more  or  lefs  force  through  the  pulmonary 
veins  into  its  cavity. 

3.  It  is  obfervable,  that  the  auricles  and  ventricles  of  the  heart 
are  no  fooner  filled  with  the  refluent  blood,  than  they  immediately 
begin  to  contraCt ;  which  fliews  that  the  influx  of  this  fluid  is  the 
caufe  exciting  their  fubfequent  con'raClion.  In  dying  animals, 
thofe  cavities  of  the  heart  ceafe  from  motion  fird,  which  are  fird 
deprived  of  the  returning  venous  blood :  hence  a  little  before  death, 
when  the  blood  is  not  puflied  by  the  force  of  the  right  ventricle 
beyond  the  capillary  arteries  of  the  lungs,  the  left  ventricle  being 
deprived  of  its  Jiimulus,  is  obferved  fird  of  all  to  ceafe  from  mo¬ 
tion,  and  foon  after  it,  the  left  auricle :  but  the  right  ventricle, 
being  dill  fupplied  with  blood  from  the  two  cavae^  continues  its 
motion  for  fome  confiderable  time  ;  and,  even  after  it  feems  to  die, 
the  alternate  motions  of  the  right  auricle  are  kept  up  by  the  fmall 
dream  of  blood  which  flows  into  it  from  the  %^ence  ca’vte.  This, 
however,  is  not  fufiicient  to  aCtuate  the  right  ventricle,  till  after 
feveral  contractions  of  its  auricle,  more  blood  being  colledled  in 
it,  it  begins  anew  to  tremble,  and,  as  it  were  with  fome  druggie 
and  difficulty,  flowly  performs  another  contraction  f.  After  both 

the* 

•  Hale’s  Statical  effays,  vol.  2.  p.  6.  and  16. 

t  After  cutting  off  ihe  vena  cava,  opening  the  pulmonary  artery,  and  emptying  the  right 
ventricle  of  the  heart  of  all  the  blood  contained  in  it,  M.  De  Haller  tied  the  aorta,  by  which 
means  the  left  ventricle  and  auricle  were  kept  full  of  blood.  He  then  obferved  the  right 
auricle  to  remain  at  reft,  while  the  right  ventricle  was  affeded  with  a  feeble  palpitation  in 
confequcnce  of  its  fympathy  with  the  left  one  :  But  the  left  auricle  beat  ftrongly  for  fome 

time,  and  the  left  ventricle  continued  its  alternate  motions  for  near  two  hours.  Sec  Ad, 
Gottingenf.  vol.  j. 
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the  right  ventricle  and  auricle  have  wholely  loft  their  motion,  the 
right  ftnus  ^enofus  continues  for  fome  little  time  gently  to  palpitate, 
and  its  tremulous  motion,  when  about  to  ceafe,  may,  like  that  of 
the  heart,  be  renewed  by  heat,  or  any  thing  elfe  that  is  capable 
to  irritate  its  fibres  *.  After  this  right  fmus  njenofus  has  alfo  ceafed 
to  move,  the  trunks  of  the  vens  ca^ds  adjoining  to  it  continue,  for 
fome  time,  to  be  alternately  contradled  and  relaxed.  When  the 
^ena  cava  inferior  is  tied,  and  the  blood  is  fqueezed  out  of  that 
portion  of  it  which  is  between  the  ligature  and  the  heart,  its 
motion  immediately  ceafes,  but  begins  again  as  foon  as  the  liga¬ 
ture  is  removed  and  new  blood  is  allowed  to  flow  through  that  vein. 
Laftly,  after  both  the  ven£  cavts  of  a  rabbit  were  tied,  and  the 
blood  contained  in  them  and  the  heart  was  evacuated  by  a  hole 
made  in  the  fubftance  of  this  organ,  its  motions,  as  well  as  thofe 
of  its  auricles,  and  the  trunks  of  the  vens  cav£,  ceafed  at  once, 
but  were  renewed  upon  the  ligatures  being  taken  away  f. 

Dr  La  NGRisH  informs  us,  that  in  a  dog  whofe  thorax  he  opened, 
and  whofe  lungs  he  kept  in  acftion  with  a  pair  of  bellows,  the  au¬ 
ricles  began  the  motion,  and  the  fyflole  of  the  ventricles  always  fol¬ 
lowed  that  of  the  auricles.  When  he  defifted  from  blowing  frefli 
air  into  the  lungs,  the  heart  lay  ftill,  but  recovered  its  motion  when 
the  lungs  were  diftended  anew.  In  this  adlion,  he  never  could 
difcover  that  the  ventricles  began  the  motion,  but  the  auricles  al¬ 
ways  contradled  firft,  and  immediately  after  them,  the  ventricles ; 
though  at  laft  he^obferved  feveral  contracftions  of  the  auricles  which 
were  not  fucceeded  by  any  motion  in  the  ventricles  J.  From  what 
has  been  faid,  it  appears,  why  the  motions  of  the  auricles  and  ven¬ 
tricles  are  not  fynchronous,  viz.  becaufe  they  receive  into  their  ca¬ 
vities  at  different  times  the  returning  blood,  which,  as  a  fiimuhs, 
excites  them  into  contradlion. 

E  2  4,  People 

•  Harvey  de  motu  cord,  cap  4.  j  ct  Walsus  de  motu  chyli  cc  fang,  eplfl  i,  ad  fin.  Bar* 
tholln.  anat.  p.  783.  et  784. 

f  See  Bartholin,  epiftol.  Anatom,  cent,  iv  p  iii.etii2. 

J  Cronean  ledures  on  mufcular  motion,  p.  61.  62. 
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4.  P  F  o  p  L  E  frequently  recover  from  a  leipothymia  and  fyncop:  as 
it  were  fpontaneoully,  and  without  any  external  alTiflance,  becaufe 
the  chyle  and  lymph  continue,  by  means  of  the  periftaltic  motion 
of  the  guts,  to  be  forwarded  to  the  fubclavian  vein  and  cava ;  at 
the  fame  time  that  the  venous  blood,  partly  by  the  contracflile  power 
of  the  greater  arteries,  and  the  ofcillatory  motions  of  the  fmaller 
ones,  and  partly  by  the  conftridlion  of  the  cutaneous  veffels  from 
cold,  is  tranfmitted  into  the  branches  of  the  two  vends  cavde^  and 
forwarded  to  the  right  auricle  of  the  heart,  which  it  firlt  ftimulates 
into  contradlion  ;  and  immediately  afterwards  fets  the  right  ventri¬ 
cle  alfo  a  going.  Nay,  fome  who  have  been  dead  in  appearance, 
have  been  reftored  to  life  by  having  air  blown  into  their  lungs, 
which  communicated  a  new  motion  to  the  flagnating  blood  in  the 
cava  inferior  and  pulmonary  veins.  Of  this  we  have  a  memorable 
inftance  in  the  Edinburgh  Medical  Effays,  vol.  y.  art.  yy. ;  where 
we  are  informed,  that  a  man  was  brought  to  life,  by  diftending  his 
lungs  with  air,  and  putting  the  blood  in  the  pulmonary  veins  and 
left  finus  venofus  into  motion,  after  his  heart  had  remained  at  reft 
for  at  lead  half  an  hour  *  :  and  that  it  was  in  this  way  that  the 
blowing  into  his  lungs  recovered  him,  is  evident ;  hnee  no  fooner 
were  the  lungs  thus  dilated,  than  immediately  the  heart  began  to 
move,  and  fix  or  feven  very  quick  pulfations  were  felt  in  his  left 
bread;  after  this,  the  lungs  of  themfelves  continuing  to  acd,  a  pulfe 
was  foon  perceived  in  the  arteries.  Hence  it  appears,  that,  in  order 
to  put  the  heart  in  motion  and  redore  life  in  animals  which  are  not 
irrecoverably  dead,  it  is  only  necefiTary  to  communicate  fuch  a  mo¬ 
tion  to  the  blood  in  the  cava  or  pulmonary  veins,  as  may  enable  it 
a  little  to  dilate  the  auricles  and  ventricles  of  the  heart. 

5.  The  heart  after  it  has  ceafed  to  move,  is  not  only  put  in  mo¬ 
tion  again  by  determining  the  venous  blood  into  its  cavities,  but, 
in  animals  which  have  been  for  fome  time  dead,  its  adlion  may  be 
renewed  by  blowing  air  through  the  thoracic  dud  or  vena  cava  in¬ 
to 

•  The  inflatloB  of  the  lungs,  by  preffing  the  vena  cava  inferior,  muft  alfo  have  communi¬ 
cated  a  motion  to  the  blood  in  the  right  Jinus  venofur. 
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to  its  right  auricle  and  ventricle,  or  through  the  aorta  into  its  left 
ventricle.  Thus,  while  Peyerus  was  endeavouring  to  diftend  the 
rsceptaculum  chyli  and  thoracic  dudt  with  air,  the  heart  was  not  only 
rendered  turgid  by  the  lymph  which  had  made  its  way  into  it,  but 
immediately  began  to  move,  and  continued  in  motion  for  feveraj 
hours  d  he  fame  experiment  was  afterwards  repeated  by  Brun- 
nerus  on  a  dog  with  equal  fuccefs  f.  And  Harderus  relates,  that 
in  a  ftork,  which  had  been  killed  by  poifon,  he  made  the  heart  re¬ 
new  its  motion,  by  blowing  air  into  the  aorta  if.  Since,  in  thefe 
experiments,  and  in  others  which  might  be  recited  from  other  au¬ 
thors,  the  heart,  which  had  lain  quiet,  and  without  any  motion 
for  a  confderable  time  after  death,  was  readily  excited  into  con¬ 
traction  by  the  air  ftretching  its  fibres,*  and  probably  ftimulating 
its  nervous  papilU;  and  fnce  the  heart,  as  we  are  told  by  Dr  Har¬ 
vey,  and  as  I  have  often  experienced,  after  it  has  ceafed  to  move  in 
an  animal  newly  killed,  may  be  again  put  in  motion,  by  applying 
a  little  warm  faliva  ||;  we  need  not  be  at  a  lofs  to  account 
for  the  alternate  motions  of  that  organ  in  living  animals,  where  a 
warm  adlive  fluid  is  alternately  thrown  into  its  cavities. 

One  objedlion,  only,  at  prefent  occurs  to  the  above  account  of  the 
contradlion  of  the  heart,  viz.  that  its  alternate  motions  may  be  ow¬ 
ing  to  fome  peculiar  power  refulting  from  the  ftruclure  and  confti- 
tution  of  its  fibres,  and  that  by  virtue  of  this,  it  is  enabled  to  con¬ 
tinue  thefe  motions  long  after  the  blood  has  ceafed  to  adl  upon  it. 
In  anfwer  to  which,  it  is  fufiicient  to  obferve,  that  in  dead  animals 
in  whom  the  motion  of  the  blood  is  flopped,  the  heart  remains  at 
refl  till  its  vibrations  are  renewed  by  expofmg  it  to  the  open  air,  or 
by  otherwife  flimulating  it  :  whatever  power  therefore  may  be 

fuppofed 

♦  Peyeri  Parcrg.  7.  p.  199.  and  Wcpfer.  de  cicut,  aquat.  p.  89. 

Experiment,  circa  pancreas,  p.  21. 

:|;  Additamenta  ad  Peyeri  Parerg.  7.  p.  2or. 

II  In  columba  certe  eiperiraento  faito,  poftquam  cor  defierat  omnino  moveri,  et  nunc  etiam 
auriculae  motum  reliquerant  per  aliquid  fpatium,  digitum  laliva  madefaflum,  et  calidum  cor- 
dt  Inperimpofitum  detinui ;  hoc  fomento  quafi  vires  et  vitam  poftliminio  recuperaflet,  cor.  et 
ejus  auriculae,  moveri  et  fcfc  contrahere  atque  laxare,  et  quafl  ab  orco  revocari  videbantur. 
Harv,  de  motu.  cord,  cap,  4. 

Sed.  xiv.  below. 
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fuppofed  to  refide  in  the  fibres  of  the  heart,  a  ftimulus  of  one  kind 
or  other  is  always  neceffary  to  excite  it  into  adion.  In  living  ani¬ 
mals  this  ftimulus  is,  as  we  have  fhewn,  no  other  than  the  return¬ 
ing  venous  blood :  in  animals  newly  dead,  warm  water,  air,  and  a 
variety  of  other  ftimuU  excite  into  adion  this  power  which  feems  to 
refide  in  the  fibres  of  the  heart ;  which,  whether  it  is  owing  merely 
to  their  mechanical  ftrudure,  to  the  animal  fpirits  lodged  in  them, 
or  to  fome  other  caufe,  will  more  fully  appear  in  the  fequel  of  this 
Eflay. 

I 

SECT.  IV. 

Of  the  relaxation  and  diaflole  of  the  hearts. 

Having  Ihewn  that  the  fyftole  of  the  heart  is  owing  to  the 
returning  venous  blood  ading  upon  its  auricles  and  ventricles 
as  a  ftimulus,  it  remains  that  we  next  inquire  in  what  manner  its 
relaxation  and  diaftole  are  brought  about. 

The  ventricles  of  the  heart  having,  by  their  contradion,  expel¬ 
led  the  blood  contained  in  them,  into  the  aorta  and  pulmonary  ar¬ 
teries,  are  immediately  after  relaxed  ;  their  fibres  lofing  that  ten- 
fion  and  firmnefs  which  they  had  the  moment  before.  This  relaxa¬ 
tion  of  the  heart  mull  neceflarily  follow  its  fyftole,  fince  the  mufcles 
of  living  animals,  after  being  excited  into  contradion  by  any  fti¬ 
mulus  applied  to  them,  are  quickly  relaxed  again What  may  be 
the  reafon  of  this  adion  we  fliall  not  now  inquire,  but  refer  it  to 
be  afterwards  difcufied  in  a  more  proper  place  f ;  it  being  fufficient 
for  our  prefent  purpofe  that  the  thing  is  allowed  to  be  true.  On¬ 
ly  we  may  obferve  with  refped  to  the  heart,  that  as  the  ftimulating 
caufe  {yiz,  the  blood)  is,  during  the  fyftole,  expelled  out  of  its  ca¬ 
vities,  it  is  reafonable  to  think  that  the  fibres  of  this  mufcle  which 

were 

•  Sed.  i.  No.  10.  and  ii.  above, 
t  Se^t.  X.  below. 


OTHER  INVOLUNTARY  MOTIONS.  39 

were  in  a  violent  Rate,  will  of  themfelves  endeavour  to  return  to 
their  natural  one 

The  ventricles  of  the  heart,  in  confequence  of  the  relaxation 
which  happens  to  their  fibres  after  their  fyftole  is  finiflied,  give  no 
refiflance  to  any  caufe  that  begins  to  dilate  them,  but  will  not, 
w'ithout  violence,  allow  their  fides  to  be  removed  from  each  other, 
fb  much  as  happens  during  their  diaflole. 

From  the  experiments  of  the  Reverend  Dr  Hales,  compared  with 
thofe  of  Dr  Langrifli,  it  appears  that  the  capacity  of  the  left  ven¬ 
tricle  of  the  heart  of  an  ox,  in  confequence  of  the  natural  relaxa¬ 
tion  of  its  fibres,  is  to  its  capacity,  when  fully  dilated  by  the  re¬ 
fluent  blood,  nearly  as  r  to  2y  f.  As  therefore  the  relaxation  of 
the  heart  at  the  end  of  every  fyftole^  is  owing  to  the  contradlion 
of  its  fibres  ceafing  at  that  time ;  fo  its  full  diafiok  is  produced  by 
the  returning  venous  blood,  which  enters  its  cavities  with  a  confi- 
derable  force.  Without  this,  it  is  impoflible  that  any  relaxation  of 
the  heart  could  produce  its  diaflole ;  fince  a  hollow  mufcle,  fuch  as 
the  heart  or  the  bladder,  can  never  be  fully  dilated  by  means  of 
its  internal  mechanifm,  or  without  the  affiftance  of  a  diflending 
caufe  introduced  into  its  cavities.  But  although  the  diaflole^  or  full 
dilatation  of  the  ventricles  of  the  heart,  mufl  neceflarily  be  aferibed 
to  the  force  of  the  refluent  blood ;  yet  this  alone,  without  a  pre- 
eeeding  relaxation  of  their  fibres,  would  be  infuflicient  to  produce 
that  effed.  ’Tis  true  indeed,  that  the  contradion  of  the  auricles, 
and  the  tnome'ntum  of  the  refluent  blood,  are,  in  fome  fenfe,  antago- 
nlfls  to^  the  ventricles  if  ;  but  both  thefe  taken  together  falling  much 

fhort 

*  Dr  Langrifli  is  of  opinion,  that  when  the  heart  is  in  fyftohy  fome  of  its  fibres  are  always 
flretched  beyond  their  natural  tone  ;  fo  that  by  their  elallic  reflitutlve property,  they  aft  in  a  ' 
certain  degree  as  antagonifts  to  the  contrafted  fibres,and  fo  contribute  to  unbend  them  at  the 
end  of  every  Jyjiole  ;  Cronean  lefiures,  p.  55.  But  whatever  may  be  in  this,  it  does  not  ap¬ 
pear  that  the  heart  is,  by  its  make,  better  fitted  to  relax  itfelf,  than  the  other  mufcles  ;  fince 
thefe,  or  even  a  few  of  their  fibres,  when  feparated  from  the  body,  and  fo  deprived  of  their 
antagonifts,  are  obferved  to  be  alternately  contrafted  and  relaxed  like  the  heart.  Vid.  Seft. 
xiv.  below. 

f  Vid  Hales’s  Statical  efiays,  vol,  2.  p.  25.;  and  Langrifli 's  Cronean  leftures,  No.  147. 

t  It  isamiftake  to  think,  that  no  blood  is  puflied  into  the  ventricles  of  the  heart  during 
their  diajiole^  except  what  was  contained  in  the  auricles  properl/  fo  called,  A  certain  quan¬ 
tity 
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fliort  of  the  force  with  which  the  venticles  contradl,  there  muft 
neceflarily  be  fome  other  caufe  which  relaxes  the  fibres  of  the  heart, 
and  renders  them  as  it  were  paralytic  at  the  end  of  every  fyfiole, 
Befides  this,  the  flaccid  appearance  of  the  heart,  immediately  after 
its  contradlion  is  finilhed,  and  before  its  ventricles  are  filled  with 
blood,  fliews  that  its  fibres  are  then  in  a  ftate  of  relaxation. 

What  has  been  faid  of  the  relaxation  and  diaj^ole  of  the  ventri 
cles  of  the  heart,  is  fo  applicable  to  its  auricles,  that  it  would  be 
fuperfluous  to  fay  any  thing  of  their  dilatation. 

W E  have  already  obferved  *,  that  the  force  with  which  the  ven¬ 
tricles  of  the  heart  contract:,  is,  aetcris  paribus^  proportional  to  the 
momentum  with  which  the  blood  flows  into  them,  or,  in  other  words, 
to  the  caule  dilating  them:  the  fyjhle  of  the  ventricles  will  there¬ 
fore  be,  ceteris  paribus^  proportional  to  their  preceeding  diapole\  and 
hence  it  is  that  a  full  pulfe  ftrikes  the  finger  with  fo  much  greater 
force  than  a  fmall  one. 

As  the  left  ventricle  of  the  heart  muft,  on  account  of  its  fuperior 
ftrength,  require  a  greater  force  to  complete  its  diaji ole  than  the  right 
ventricle,  the  blood  ought  to  return  to  it  with  a  greater  momentum  y 
and  that  it  really  does  fo,  will,  I  prefume,  evidently  appear  from  what 
follows.  The  force  with  which  the  blood  returns  to  the  right  ven¬ 
tricle  of  the  heart  by  the  two  njen£  ca^vae^  is  in  animals  at  reft  and 
not  agitated  with  convulfions,  according  to  Dr  Hales’s  experiments, 
nearly  equal  to  —  of  the  force  with  which  it  was  driven  by  the  left 
ventricle  into  the  aoj'ta^  ;  i.  e.  in  a  man  of  an  ordinary  fize,  it  aefts  in 
dilating  the  right  ventricle  with  a  force  equal  to  the  preflure  of  a 
column  of  blood  whofe  height  is  between  eight  and  nine  inches,  and 
whofe  bafe  is  equal  to  the  internal  furface  of  that  ventricle,  i.  e.  with 
a  force  equal  to  the  preflure  of  about  five  pounds  The  force 

with 

tity  of  blood  from  the  Jtnus  venofi  alfo  enters  them,  without  being  prevloufly received  into 
the  auricles  :  of  this  the  fmallnefs  of  the  left  auricle  alone  is  a  deinonftracioa.  We  arc  there- 
iore  to  conceive  of  the  blood  during  the  diajiole  of  the  heart,  as  ruflung  into  its  ventricles 
both  from  the  auricles  and  ftnus  venoft,  and  with  the  united  force  ariling  from  its  momentum 
in  the  veins  and  from  the  contradile  power  of  thefe  hollow  mufcles. 

*  Seft.  iii, 

f  iM.  Sauvages  has  computed  the  mo7nentum  of  the  blood  in  the  iliac  artery  of  a  dog,  to  be 
at  lead:  twelve  times  greatar  than  in  its  correlponding  vein.  Sec  HiUoire  dc  1’  Acad,  de  Berlin, 
1755- 

f  Hales  s  Statical  elTays,  vol.  2.  p.  ao. 
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with  which  the  blood  returns  by  the  pulmonary  veins  to  the  left 
ventricle  of  the  heart,  is  not  fo  eafily  determined  ;  but  that  it  mull 
be  conliderable,  is  evident,  from  the  prelTure  of  the  air  upon  the  vef- 
fels  of  the  lungs  in  refpiration;  the  precife  force  of  which  as  it  is  dif¬ 
ficult  to  invelligate,  fo  it  is  not  to  be  wondered,  if  fome  learned  men 
have  fallen  into  miftakes,  when  they  attempted  to  eilimate  it.  It  feems 
however  probable,  from  an  experiment  of  John  Bernouilli,  that  when 
one  endeavours  to  exfpire  with  all  his  force,  the  whole  furface  of  the 
veficles  of  the  lungs  may  fuflain  a  prefiure  equal  to  420  lib.  weight  *. 
But  as  this  can  only  happen  upon  the  moll  violent  flraining,  it  is  of 
little  ufe  to  determine  the  prelTure  of  the  air  upon  the  lungs  in  ordi¬ 
nary  refpiration ;  which  mull  bearafmall  proportion  to  this,  and  is 
not  only  difierent  in  different  perfons,  according  to  the  eafe  with  which 
they  breathe,  but  very  different  in  the  fame  perfons  at  different  times  : 
and  although  the  prelTure  of  the  air  upon  any  particular  portion  of 
the  lungs  muff  appear  to  be  fmall  in  ordinary  refpiration,  if  we  con- 
fider  how  foftly,  and  with  what  eafe  this  adllon  is  carried  on,  yet 
the  prelTure  upon  the  whole  internal  furface  of  all  the  pulmonary 
veficles  may  be  conliderable.  Thus,  if  the  force  of  the  air  milling 
out  at  the  aperture  of  the  glottis  in  ordinary  exfpiration  be  fuppo- 
Ted  equal  to  the  prelTure  of  2  grains,  (which  is  a  fmall  demand), 
then,  fince  fluids  prefs  equally  on  all  fides,  every  portion  of  the  in- 
tei'iial  furface  of  the  lungs  of  the  fame  dimenfion  with  the  aperture 
of  x.hQ  glottis^  L  e  every  ~  of  a  fquare  inch  of  their  furface  (for  the 
aperture  of  the  glottis  does  not  exceed  this)  muff  fuftain,  at  that 
time,  a  prelTure  from  the  air  equal  to  2  grains;  and  therefore, 
fuppofing  the  fum  of  the  furface  of  all  the  veficles  of  the  lungs  in  a 
man  to  be  20,000  fquare  inches,  it  muff,  in  oi*dinary  exfpiration,  fuT- 
tain  a  prelTure  equal  to  320,000  grains,  or  666  ounces  f.  If  to  this 
force  alternately  preffmg  on  the  lungs,  we  add  the  momentum  which 
the  blood  in  the  pulmonary  veffels  receives  from  the  contraffion  of 

F  the 

*  Michellot.  de  feparatinne  fluidor.  p.  i8i, 

f  Dr  Keil  has  crtiinated  the  fum  of  the  furface  of  all  the  veficles  in  the  human  lungs  to  be 
21906  fquare  inches ;  wh'ch  computation  is  in  Dr  Hal  .‘s’s  opinion  too  low,  who  has  determined 
tins  lurface  in  a  calf  to  be  40,000  fquare  inches.  Hales’s  Statical  cfiays,  vol.  1.  p,  242. 
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the  right  ventricle  of  the  heart,  it  will  appear  probable,  that  this 
fluid  returns,  by  the  pulmonary  veins,  to  the  left  ventricle  with  a 
much  greater  force  than  it  did  to  the  right  one  by  the  two  ^enae  ca- 

For  a  further  proof, let  us  compare  the  capacities  of  the  two  ‘venas 
cava  and  pulmonary  veins.  According  to^  the  meafures  of  the  ac¬ 
curate  Santorini,  the  area  of  the  tranfverfe  fedtions  of  the  two  vena 
cava,  is  to  that  of  the  pulmonary  veins,  nearly  as  3  to  2  *.  Now 
the  momentum  of  the  blood  in  thefe  different  veffels  -mulf  be  as  the 
tranfverfe  fe(5fion  of  the  veilels  multiplied  into  the  fquares  of  the 
velocities :  but  fince  equal  quantities  of  blood  pafs  through  them  in 
equal  times,  the  velocities  muftbe  inverfely  as  the  fum  of  the  tranfverfe 
feeflions  ;  therefore  (by  compounding  ratios^  the  momenta  will  be  in¬ 
verfely  as  the  fum  of  the  fame  tranfverle  fe6lions,  i.  e.  the  momentum 
of  the  blood  in  the  cava,  taking  Santorini’s  meafures  for  a  ftandard, 
is  to  its  momentim  in  the  large  trunks  of  the  pulmonary  veins,  as  2  to 
3  :  and  this  upon  the  fuppofition  that  the  refiflance  to  the  motion  of 
the  blood  in  the  cava  and  pulmonary  veins  were  equal ;  which  how¬ 
ever  is  not  the  cafe,  fince  the  left  ventricle  of  the  heart  muft  require 
a  greater  force  to  complete  its  diafto  le  than  the  right  one,  and  confe- 
quently  give  a  greater  I’efiftance  to  the  blood  flowing  into  it  from 
the  pulmonary  veins,  than  the  right  ventricle  does  to  the  blood  in 
the  cava.  Suppofing  therefore,  with  Santorini,  that  the  capacities  of 
the  cava  and  pulmonary  veins  are  generally  as  3  to  2,  the  momentum 
of  the  blood  in  the  latter  will  exceed  its  7Jiomentum  in  the  former,  in 
a  proportion  fomewhat  greater  than  that  of  3  to  2. 

M.  Helvetius,  it  is  true,  has  drawn  a  different  conclufion  from  the 
fmall  capacity  of  the  pulmonary  veins,  when  compared  with  that 
of  the  vena  cava,  or  pulmonary  artery  f,  viz.  that  the  blood  is  den- 

fer 

*  Obfervat.  anatom,  p.  145. 

f  7  hs  fum  of  the  tranfverfe  areas  of  the  pulmonary  veins  Is  not  only  lefs  than  that  of  the 
two  cavie,  but  alfo  lefs  than  the  fum  of  the  tranfverfe  areas  of  the  branches  of  the  pulmonary 
artery,  contrary  to  what  is  obferved  almoft  every  where  elfe  in  the  body.  It  has  been  dif- 
puted,  whether  this  difeovery  was  firft  made  by  Helvetius  or  Winflow,  or  belongs  to  Drake, 
who  has  painted  the  branches  of  the  pulmonary  artery  larger  and  more  numerous  than  thofe 
of  the  veins,  (Anat.  tab.  12.  and  13.) ;  although  he  fays  nothing  of  this  inequality  either  in 

his 
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fer  in  the  former  than  in  the  latter,  but  not  that  its  velocity  is  great¬ 
er  :  and  this  denhty,  he  imagines,  it  acquires  chiedy  by  being  ex- 
pofed  to  the  cool  air  in  its  paffage  through  the  fmali  veflels  of  the 
lungs.  In  anfwer  to  which,  it  is  fuilicient  for  our  purpofe  to  ob- 
ferve,  that  unlefs  the  blood  be  condenfed  in  the  lungs  into  |  of  its 
former  bulk,  (a  fuppolition  which  cannot  be  admitted),  it  muft 
flow  through  the  pulmonary  veins  with  a  greater  velocity,  and 
confequently  with  a  greater  jnotnentum,  than  through  the  two  ca^ae. 
The  fmali  expanfion  and  condenfation  of  water,  oil,  fpirit  of  wine, 
and  other  liquors  in  thermometers,  arifing  from  confiderable  degrees 
of  heat  and  cold,  fhew,  that  the  cool  air  applied  to  the  farface  of 
the  lungs  can  have  but  little  inlluence  in  condenfing  the  blood ; 
befides,  it  feems  not  improbable,  that  the  blood  may  acquire  a  heat 
in  the  lungs  fufficient  to  balance  the  refrigeration  it  is  there  ex- 
pofed  to.  It  is  generally  thought,  and  indeed  not  without  good  rea- 
fon,  that  the  blood  in  the  pulmonary  veins  is  fomewhat  denfer  than 
in  the  correfponding  artery:  but  this,  perhaps,  is  not  fo  much  to 
be  afcribed  to  the  coldnefs  of  the  air  that  is  infpired,  as  to  its  pref- 
fure,  and  to  the  acftion  of  the  elaflic  vcffels  of  the  lungs. 

If  it  be  objected  to  what  we  have  offered  in  proof  of  the  blood’s 
returning  with  greater  force  to  the  left  than  to  the  right  ventricle 
of  the  heart,  That  in  a  f(£tus  in  utero  this  feems  not  to  be  the  cafe: 
it  may  bt  anfwcred.  That  the  flrength  of  the  left  ventricle  in  a  fcetiis 
exceeds  that  of  the  right  but  little  j  or,  at  lead,  not  near  fo  much  as 
in  adult  animals :  that  the  right  ventricle  not  only  puflies  part  of 
the  blood  thrrtugh  the  veffels  of  the  lungs,  bur  alfo  diflributes  a  good 
deal  more  than  ~  of  the  whole  mafs  to  the  aorta  and  its  branches: 

F  2  that 

his  ftefcnption  of  the  hing[S,  or  in  his  explanation  of  thofe  figures.  This  debate  might  have 
been  eafily  decided,  if  rlie  per  Tons  ccmocrned  m  it  ha  j  looked  into  the  proetnium  ot  Dr  Har¬ 
vey’s  book  de  niotu  cordis.  &c, ;  where  we  find  the  following  pdll'age  ;  from  which  it  appears, 
that  this  Ipeciality  in  the  pulmonary  veins  was  not  unknown  to  that  illultrinus  author. 

“  Quum  venam  arteriofam,  vas  amplum  magnum  cum  tunica  arteriae  fadum,  non  nil!  private 
“  et  uni  ufui,  (viz.alendis  pulmonibus),  dellinarint:  cur  arteriam  venalemt'/x pari  magtiittidine 
“  cum  tunica  vense  molli,  laxa,  pluribus  ufibus,  tribus  vel  quatuor  videlicet,  fabretadam  elTc 
“  afieverant  ?” 

*  Memoires  de  I’Acad.  des  fciences  1718.  edit.  8vo,  p.  281.  See. 


44 


OF  TFIE  VITAL  AND 


that  the  force  of  the  blood  returning  by  the  two  to  the  right 

ventricle  is  much  leflened,  by  its  having  a  free  pafTage  through  the 
foramen  ovale  into  the  left  fmus  venofus ;  while  the  blood  by  this 
means  enters  the  left  ventricle,  not  only  with  the  force  with  which 
it  returns  from  the  lungs,  but  alfo  with  a  great  part  of  that  with 
which  it  flows  in  the  cavie. 

In  fpeaking  of  the  force  with  which  the  blood  returns  to  the  two 
ventricles  of  the  heart,  we  have  taken  no  notice  of  the  additional  h?i- 
^  fetus  communicated  to  it  by  the  contracfliions  of  the  auricles  and 
fnus  venofi,  becaufe  this  is  common  to  both  ventricles ;  although  it: 
mull  be  confefTed,  that  the  left  auricle  feems  to  be  weaker,  as  well 
as  lefs  capacious  than  the  right ;  and  perhaps  it  was  fo  formed,  as, 
the  blood  returning  with  impeiuoflty  from  the  lungs,  after  havings 
been  intimately  mixed  and  elaborated  there,  may  not  require  fb  large 
an  auricle  as  the  venous  blood  of  the  cav(e^  which  moves  with  lefs 
force,  and  is  compofed  of  parts  lefs  perfectly  united- 

Up  o  N  the  whole,  if  it  fliall  be  afked,  why  the  heart,  being  a  folitary 
mufcle,  and  without  an  antagonift,  does  not,  like  the  fphinclers,. 
always  remain  equally  contrabled?  the  anfwer  is,  that  mufcles. 
brought  into  aclion  by  a  jiimulus^  are  immediately  relaxed  again  ^  j 
which  relaxation  therefore  happening  to  the  heart,  the  blood,  in  its 
return,  enters  the  ventricles  with  confiderable  force,  and,  by  dilating, 
them,  a(5ls  in  fome  refpecl  as  antagonifl-mufcles  do  in  other  parts  of 
the  body ;  and  at  the  fame  time,  by  its  gentle  irritation,  it  is  the 
caufe  of  their  fubfequent  contra(5lion.  The  heart  mull,  therefore, 
be  alternately  dilated  and  contra  tied,  as  long  as  the  returning  blood 
continues  to  be  poured  into  its  cavities  f :  nay,  fince  the  contractions 
of  mufcles  from  a  ftimulus  are  alternately  repeated,  both  in  living 
and  newly  dead  animals,  although  the  ftimulus  be  not  renewed 
after  every  contraction  J,  and  flnce  the  heart  continues  to  vibrate 
for  fome  time  after  injeCling  warm  water,  or  air  into  its  cavities,  it 
is  probable,  that  the  irritation  of  the  returning  blood  in  a  found 

flate, 

*  Sedt.  i.  No.  lo. 
t  Seft.  i.  No.  12.  13.  and  14. 

Sc(5t.  i  No.  11. 
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Rate,  is  capable  of  making  it  perform  not  only  one,  but  feveral  con- 
tra6Iions.  This  feems  to  be  confirmed  by  the  heart’s  palpitating  af¬ 
ter  the  ‘uefia  ca^va  and  pulmonary  veins  have  been  tied,  and  confe- 
quently  after  the  blood  is  intercepted ;  though  indeed  it  may  be  al- 
ledged,  that,  in  this  laR  inRance,  the  pulfations  are  either  owing  to 
the  irritation  communicated  to  the  heart  by  the  ligature  made  on 
thefe  veflels  or  to  fome  blood  Rill  remaining  in  its  ventricles.  Per¬ 
haps,  when  a  flmitilus  is  Right,  it  may  occaRon  only  one  Rngle  con- 
tradlion  of  a  mufcle  ;  but  when  it  is  greater,  it  will  produce  repeat¬ 
ed  convulfions,  and  always  the  more,  the  Rronger  it  is.  The  aflion 
therefore  of  the  returning  blood  upon  the  auricles  and  ventricles  of 
the  heart  in  living  animals,  may  be  fuppofed  not  only  to  excite 
them  once  into  contra(5lion,  but  likcwife,  without  the  acceflion  of  new 
blood,  or  any  other  Jlimulus^  to  caufe  fome  fubfequent  vibrations, 
always  indeed  decreaRng  in  force  and  frequency ;  but  as  in  the  in¬ 
tervals  of  thefe  vibrations,  the  heart  is  again  filled  with  blood,  its 
alternate  contractions,  being  always  Rimulated  by  a  new  caufe,  do 
not  become  weaker  or  flower,  but  continue  the  fame,  while  the 
quantity  and  quality  of  the  blood  are  unvaried. 

It  feems  therefore  no  juR  objection  to  our  account  of  the  mo¬ 
tion  of  the  heart,  that  in  many  animals  newly  killed,  this  mufcle, 
by  feparating  it  from  the  body,  or  otherwife  Rimulating  it,  is  ex¬ 
cited  into  alternate  contractions,  which  continue  to  be  repeated  for 
a  confiderable  time,  though  the  Jllmulus  be  not  renewed  ;  fince  the 
motions  of  mufcles  arifing  from  this  caufe  do  not  ceafe  immediate¬ 
ly  upon  its  removal,  but  decreafe  in  Rrength  and  quicknefs  by  flow 
degrees,  before  they  quite  difappear  *  :  nor  ought  we  to  be  furprifed 
that  the  violent  irritation,  oceafioned  by  picking  and  tearing  the 
fibres  of  the  heart,  or  from  cutting  its  large  veflels,  makes  it  repeat 
its  vibrations  more  frequently,  and  continue  them  for  a  much  lon¬ 
ger  time,  than  the  gentle  Jiitnulus  of  the  returning  blood. 

At  what  time  the  motion  of  the  heart  begins  in  nafcent  animals,, 
and  what  is  the  caufe  which  firR  fets  it  a-going,  are  queRions  not 

ufually 

*  Vid.  Seft.  1.  No  II.  and  Sedt,  xiv  where  the  motion  of  the  heart  after  death,  or  its  repa¬ 
ration  from  the  body,  is  particularly  inquired  into. 
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ufually  inquired  into,  nor  indeed  eafily  anfwered  ;  althougli  the 

fecond  fecms  to  admit  of  a  much  eafier  folution  than  the  firft. 

If  all  the  parts  and  organs  exift  in  miniature  in  the  animalcule  m 
ftm'ine^  it  will  fcarce  be  difputed,  that  while  it  fwims  in  this  liquor, 
the  fluids  are  propelled  through  its  velFels  by  the  acftion  of  its  heart, 
and  circulate  in  the  fame  manner  as  in  the  fostus  in  utero.  If  the 
heart  does  not  exift  in  the  animalcule,  but  is  formed  after  concep¬ 
tion,  then  the  beginning  of  its  motion  muft  be  later.  But,  be  this 
as  it  will,  we  know  that  in  impregnated  eggs,  the  animalcule  lies 
in  a  death-like  ftate,  refembling  that  of  many  infecis,  and  fome 
larger  animals  in  winter ;  and  that  its  lieart  remains  at  reft,  till  by 
the  heat  of  incubation  it  is  roufed  into  action.  After  the  motions 
of  the  heart  of  the  chick  become  viflble,  they  may  be  rendered  more 
lively  or  languid  by  a  greater  or  lefs  degree  of  warmth  ;  nay  be  made 
entirely  to  ceafe  by  cold,  and  be  as  quickly  renewed  again  by 
heat  *.  Hence  it  follows,  that  though  it  be  not  certain  when  the 
heart  begins  firft  to  move  in  nafcent  animals,  yet  the  caufe  which 
fets  it  firft  a-going,  and  recommences  its  motions  after  being  flop¬ 
ped,  is  heat,  which,  by  ratifying  and  agitating  with  an  inteftine 
motion  the  particles  of  the  fluids,  enables  them,  by  their  Jth7iulusy 
to  excite  the  fibres  of  the  heart  into  contra6lion  ;  at  the  fame  time 
that  it  increafes  the  fenubility  of  the  nerves,  which  are  benumbed 
by  too  great  a  degree  of  cold. 


SECT.  V. 

Of  the  motions  of  the  alimentary  canal,  and  Madder  of  urine, 

I^^AVING  thus  accounted  for  the  alternate  contraction  and  re- 
laxation  of  the  heart ;  we  come  next  to  inquire  into  the  caufe 
of  the  other  involuntary  motions  ;  and  fliall  begin  with  thofe  of  the 
alimentary  canal. 

In  deglutition,  the  contraction  of  the  mufcles  wdiich  draw  up  the 

larynx 

*  Hnrvey  de  generation,  animal,  exercitat,  17. 
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larynx  and  os  hyoides,  and  fo  pufh  the  food  into  the  dilated  pharynx, 
is  generally  fpontaneous,  and  owing  to  the  irritation  of  the  feii- 
iible  membrane  of  the  fauces,  by  the  food  palTing  that  way.  In  like 
manner,  no  fooner  is  the  aliment  received  into  the  pharynx,  than 
this  mufcular  tube  contracts,  and,  embracing  it  clofely,  ptifi-ies  it 
on  to  the  afophagus,  whofe  nerves  being  irritated,  and  its  fibres 
ftretched  by  the  food  in  its  defcent,  each  fmall  portion  of  it  con¬ 
tracts  itfelf,  and  fo  traniinits  the  aliment  to  the  next,  till  at  laft  it 
is  pufhed  into  the  flomach. 

THh.  aliments  which  are  generally  compofed  of  parts  fit  to  acl 
as  a  gentle  jhmulus  on  the  fenfible  parts  of  animals,  are  no  fooner 
received  into  the  ftomach,  than  by  its  heat  and  motion,  as  well  as 
the  adtion  of  humours  flowing  into  it,  they  begin  to  fwell,  and  con¬ 
tinue,  during  the  whole  time  of  their  dillblution,  to  emit  bubbles 
of  elaflic  air:  At  the  fame  time  the  cool  air  fwallowed,  every  now 
and  then,  with  the  faliva,  is  quickly  ratified  by  the  heat  of  the 
flomach. 

H  ERE  then,  we  fee,  in  the  aliments,  air,  and  humours,  caufes 
■which  may  gently  flimulate  the  nerves  of  the  ftomach,  and  flretch 
its  fibres  fo  as  to  excite  them  into  contradlion  :  and  this  agrees  with 
Wepferus’s  obfervations,  which  fliew  that  the  contradlion  of  the  flo¬ 
mach  never  happens  but  in  confequence  of  its  preceding  intume- 
fcence.  “  Motum  ventriculi,”  fays  this  author,  “  oculis  obfervare 
‘‘  licet  in  vivarum  beftiarum  anatome,  et  non  femel  vidi  ilium  con- 
“  ftringi  lente  verfus  ftomachum,  fubfequente  vomitu,  aut  verfus 
“  pylorum  contentis  in  duodenum  explofis  ;  nonnunquam  gracilior 
“  et  brevior  reddebatur  ;  tnex  itcrum  fubfequente  rurfus  no- 

“  va  coardlatione,  quae  vel  verfus  pylorum  vcl  flomachuin  progre- 
‘‘  diebatur  And,  in  another  place,  “  Quando  vero  circa  medium 
“  fe  contraxerat  (fcil.  ventriculus)  motus  lente  verfus  pylorum  pro- 
“  cedebat,  illeque  erigebatur  liquorque  fubpallidus,  nunc  fpumeus 
“  nunc  vifeidus,  quandoque  fenfim  aliquando  cum  impetu  protrude- 
“  batur:  conflridlo  pyloro,  rurfus  inturmdt  totus  ventriculus,  mo'nqysQ 

rurfus  circa  medium  fe  conflrinxerat,  novufque  liquor  per  pylo~ 

“  rum 


*  Hlflor.  clcut,  aquat.  p.  87, 
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‘‘  rum  ejiciebatur  Thus  we  find  the  dilatation  of  the  fioinacli 
always  fucceeded  by  its  contracftion,  which  expelling  by  the  pylorus 
the  difiending  caufe,  i.  e.  part  of  the  air  and  aliments,  the  fibres  of 
this  organ  are  immediately  relaxed,  fo  as  eafily  to  give  way  to  the 
difiending  force  of  the  ratified  air  arifing  from  the  aliments,  and 
thus  to  fuffer  a  new  dilatation  ;  which,  as  before,  is  foon  followed 
by  a  new  contradlion.  Hence  there  appears  a  remarkable  analogy 
between  the  caufes  of  the  alternate  motions  of  the  ftomach  and 
heart,  even  in  thofe  animals  whofemake  as  to  thefe  parts  agrees  with 
that  of  the  human  kind  *,  but  which  is  ftill  ftronger  in  granivorous 
birds,  whofe  ftomach  more  nearly  refembles  the  heart  in  its  ftruc- 
ture,  and  in  the  force  of  its  motions  j'. 

If  it  be  aftted,  why  the  ftomach  is  not  brought  into  a  new  con- 
traeftion  by  the  ftimulating  quality  of  its  contents,  before  a  new  in- 
tumefcence  of  it  has  happened  ?  it  is  fufticient  to  anfwer,  that,  in 
order  to  excite  a  new  contraction  of  the  ftomach,  or  hinder  its 
yielding  to  the  dilating  force  of  the  rarified  air,  the  gentle Jlimulus 
of  the  aliment  may  require  the  additional  irritation  which  the 
ftrctching  of  its  fibres  produces.  Befides,  as  the  convulfive  con¬ 
tractions  of  the  diaphragm  which  happen  in  confequence  of  an  ir¬ 
ritation  of  the  left  orifice  of  the  ftomach,  do  not  follow  one  ano¬ 
ther  very  quickly,  although  the  ftimulating  caufe  continues  to  ope¬ 
rate,  but  after  Jonger  or  fliorter  intervals,  according  as  the  irrita¬ 
tion  is  weaker  or  ftronger ;  fo,  in  the  fame  manner,  after  one  con- 
ti  aclion  of  the  ftomach  is  over,  fome  time  may  be  required  for  the 
ftimulating  caufe  to  act,  before  a  new  contraeftion  is  produced. 

That  the  ordinary  vermicular  motion  of  the  ftomach  is  chiefly 
owing  to  the  ftimulating  quality  of  its  contents,  is  confirmed  by 
a  variety  of  faefts  ;  thus,  when  any  thing  is  received  into  the  fto¬ 
mach,  which  ftrongly  irritates  or  difagreeably  atfecls  its  nerves,  it 
is  thrown  into  convulfive  contiacftions,  which  are  renewed,  after 

Ihort 

*  HiAor.  cicut.  aquat.  p,  177. 

f  The  fmall  rough  ftones  which  granivorous  hi'd';  fwallow,  are  not  only  ufeful  to  '^reak 
and  grind  their  food,  but  al  o  to  excite  rhelr  lei's-  lenhble  iioinachs  into  proper  coiitradions ; 
for  thefe,  on  account  of  the  hard  Ikin  which  lines  them,  wonhl  be  little  affeded  by  the  dif- 
folving  aliments  and  rariBcd  air,  without  the  attrition  of  thofe  ftones. 
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fhort  intervals,  till  the  offending  caufe  is  either  expelled  or  much 
weakened.  On  the  other  hand,  opiiwi,  which  renders  our  fibres 
and  nerves  lefs  fenfiblc  of  any  irritation,  has  of  all  things  the 
greatefi;  power  to  quiet  convulfive  and  irregular  motions  of  the  fio- 
mach.  At  the  fame  time,  the  naufea  and  inclination  to  vomit, 
which  is  fometimes  brought  on  by  wind  colle6Ied  in  the  ftomach, 
or  by  fuddenly  drinking  too  great  a  quantity  of  the  mildefi:  li¬ 
quids,  fliews  that  the^fimple  intumefcence  or  diftenfion  of  the  flo- 
mach  contributes  to  its  contradlion,  independent  of  any  particular 
Jtimulus  affedling  its  nervous  papilU, 

The  vermicular  motion  of  the  inteftines  is  fimilar  to  that  of 
the  flomach,  and  produced  by  the  fame  caufes.  Small  quantities 
of  ratified  air  and  digefied  sliment  are  puflied  from  one  portion 
of  the  inteftinal  tube  into  the  next,  and  from  this  again  into  the 
fucceeding  one,  and  fo  on ;  2.  e.  the  part  dilated  by  the  air  and  ali¬ 
ments  acquires  fuch  a  power  of  contradlion,  as  to  overcome  the 
elafticity  or  contradlile  power  of  the  contraded  part  next  it.  Whence 
iliould  this  happen  ?  It  does  not  feem  to  be  owing  to  the  more  co¬ 
pious  influx  of  arterial  blood  into  the  veffels  of  the  diftended  feg- 
ment,  as  Dr  Stuart  imagines  ;  fince  it  has  been  fliewn  that  this 
fluid  does  not  immediately  conduce  to  the  contradlion  of  a  mufcle  f . 
There  is  no  reafon  to  believe,  that,  on  account  of  any  alternate 
compreflion  of  their  nerves,  the  animal  fpirits  are  tranfrnitted  to 
the  intefiines  In  fucceflive  ftreams :  nor  would  this,  if  fuppofed,  an- 
fwer  the  appearances  ;  fince  the  whole  inteftinal  canal  is  not,  like 
the  heart,  alternately  contradled  and  relaxed,  but,  as  to  time,  is 
irregular  in  the  motions  of  its  feveral  parts.  It  remains  therefore, 
that  the  ftretching  of  the  fibres  of  the  inflated  portion  of  the  inte- 
ftine,  together  with  the  Jlimulus  of  the  bile,  air,  and  digefted  aliments 
which  it  contains,  is  the  caufe  of  its  fubfequent  contra(ftion.  And 
fureiy,  if  warm  air  impelled  through  the  vena  cava,  or  thoracic 
du(ft,  into  the  heart  of  an  animal  newly  killed,  excites  it  into  con- 
traclion,  it  may  reafonably  be  fuppofed  to  have  an  equal  effedt  on 

G  the 

♦  DiHert  de  motu  mufcul,  cap.  12. 

f  Sedl  i.  No.  2,  above. 
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the  flomach  and  inteftines,  between  whcfe  motions  and  thofe  of 
the  heart  there  is  a  flrong  analogy. 

We  have  already  feen  from  Wepferus,  that,  by  every  contradlion 
of  the  flomach,  fome  part  of  the  more  liquid  aliment  and  rarified 
air  is  pufhed  through  the  pylorus  into  the  duodenum^  which,  not 
finding  a  free  paffage  through  this  inteftine,  on  account  of  its 
valves  and  the  natural  contractility  of  its  coats,  will  dilate  that 
part  of  it  next  the  flomach,  and  confequently  excite  it  into  con¬ 
traction,  by  which,  its  contents  will  be  tranfmitted  to  the  next  por¬ 
tion  of  this  gut,  and  fo  on  through  the  whole  tract  of  the  jejunum 
and  ileum^  where  the  valves  being  larger,  will,  by  flopping,  the  pro- 
grefs  of  the  chyle  and  rarified  air,  occafion  greater  dilatations,, 
and  confequently  flronger  fucceeding  contractions. 

It  will  further  appear,  that  the  periflaltic  motion  of  the  inte- 
nines,  is  owing  to  the  digefied  aliment,  bile,  and  rarified  air,  act¬ 
ing  upon  them  as  a  Jlimulus,  if  we  confider  that  purgatives,  which 
act  chiefly  by  irritating  the  infide  of  the  inteflines,  greatly  increafe 
this  motion  :  that  in  animals  opened  alive,,  the  inteflines  are  ex¬ 
cited  into  flronger  contractions,  by  pricking  them  with  a  fliarp  in- 
flrument,  or  applying  any  acrid  liquid  to  them  r  that  fuch  things 
as  render  our  nerves  and  fibres  lefs  fenfible  of  any  irritation,  leffen 
or  deflroy  the  periflaltic  motion  of  the  bowels  ;  thus  Dr  Kaau 
not  only  found  the  vermicular  motion  of  the  inteflines  extremely 
weakened  and  flow,  in  a  dog  to  whom  he  had  given  fix  grains  of 
opiim,  but  that  pricking  their  external  furface  with  the  point  of  a 
needle,  did  not  fenfibly  increafe  it  *  ;  and,  laflly,  that  when  the 
bile  from  any  caufe  becomes  inert,  or  is  hindered  from  flowing 
into  the  bowels,  coflivenefs  generally  follows.  Nay,  that  the  Jii- 
mulus  of  the  bile  is,  in  a  particular  manner,  neceflary  to  the  right 
performance  of  the  periflaltic  motion,  and  that  without  it  the  in¬ 
teflines  would  not  be  able,  fufficiently,  to  refifl  the  diflending 
power  of  the  rarified  air,  feems  probable  from  the  remarkable  in¬ 
flation  of  the  bowels  in  fuch  as  die  of  an  inveterate  jaundice  ; 
and  from  the  cafe  related  by  Dr  Stuart,  of  a  man  who  died  of  a 

wound 

•  Impet.  faciens,  didum  Hippocrat.  No.  435. 
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•wound  in  the  gall-bladder,  who  was  not  only  incurably  bound, 
but  who  had  his  inteftines  fo  much  dillended  with  air,  that  before 
the  body  was  opened,  a  tympany  was  fufpedled 

While  the  chyle  is  taken  up  by  the  lacTteal  and  abforbent  veins 
of  the  fmall  inteftines,  the  grolfer  and  lefs  nutritious  parts  of  our 
humours  and  aliments  are  tranfmitted  from  the  ileum  by  the  valve 
of  the  colon  into  the  great  guts,  where  they  remain  for  fome  time 
without  giving  any  difturbance ;  till,  by  the  prefliire  of  the  dia¬ 
phragm  and  abdominal  mufcles  in  refpiration,  together  with  the 
gentle  contractions  of  the  inteftines  themfelves,  they  are  puftied  into 
the  reBum^  where,  paitly  by  their  acrimony,  but  chiefly  by  their 
weight  and  bulk  overftretching  its  fibres,  they  excite  this  gut  into 
fuch  contractions  as  bring  on  that  ftrong  defire  of  emptying  it. 
When  any  acrid  matter  lodged  in  the  plica  of  the  re5lum  irritates 
the  nervous  papilla  of  that  part,  as  in  a  tenefmus^  its  mufcular  coat  is 
forced  into  frequent  and  ftrong  contractions,  and  there  is  almoft  a 
perpetual  defire  of  going  to  ftool.  This  is  beft  cured  by  oily  and 
muHlaginous  clyfters,  with  opium ;  which  at  the  fame  time  fheathe 
the  acrimony  and  blunt  the  fenfe  of  pain. 

The  bladder  is  a  hollow  mufcle,  which,  wanting  a  proper  anta- 
gonift,  would  always,  if  not  hindered  by  fome  foreign  caufe,  reduce 
itfelf  to  its  finalleft  capacity,  by  means  of  that  natural  contraction 
owing  to  the  force  of  the  circulating  fluids,  the  elafticity  of  its  fibres, 
and  the  conftant  but  gentle  operation  of  the  nervous  influence  up¬ 
on  them  f.  This  contractile  power  of  the  bladder,  whereby  it  re¬ 
duces  itfelf  to  its  finalleft  fize,  is  overcome  by  the  urine  gradually 
oozing  into  its  cavity  from  the  ureters ;  which  at  length,  by  over¬ 
ftretching  its  coats,  excites  the  mufcular  fibres  into  ftrong  contrac¬ 
tions;  but  thefe  being  of  themfelves  unable  to  xhQ  fphiiiBer^ 
the  diaphragm,  abdominal  mufcles,  and  levatores  ani^  affift  them.- 
however,  after  the  fphintler  is  opened,  the  contra6lility  of  the  blad¬ 
der  alone  is  fuflicient  to  expel  the  urine. 

This  fluid,  though  fenfibly  acrid,  does  not,  when  accumulated 

G  2  in 

*  Phllofoph.  Tranf.  No.  414, 
i-  No.  4. 
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in  the  bladder  oh  a  healthy  perfon,  occafion  nneafincfs  fo  much  by 
the  irritation  of  the  nerves  of  that  organ,  as  by  overfiretching  its 
fibres:  but  when  xh.Q  jnuciis y  formed  by  nature  to  defend  thefe  nerves 
from  the  acrimony  of  the  urine,  is  abraded,  or  when  the  inner  coat 
of  the  bladder  is  inflamed  or  excoriated,  no  fooner  does  the  urine 
begin  to  be  colledled,  than,  by  fretting  this  very  tender  and  fenfiblc 
part,  it  occafions  convulfive  contracSlioiis  of  the  mufcular  coat  of  the 
bladder,  and  alfo  of  the  diaphragm  and  abdominal  mufcles;  hence 
the  patient  is  afflidled  with  a  ftrong  and  almofl  conflant  defire  of 
voiding  his  urine. 

Mares  and  cows,  after  evacuating  their  urine,  are  obferved,  for 
fome  time,  alternately  to  contradb  and  relax  their  urethra  and  fphhiBer 
veficts ;  at  firft  brifldy,  afterwards  more  weakly  and  with  longer  in¬ 
tervals  between  the  contractions.  Thefe  are  folely  owing  to  the 
irritation  of  the  parts  by  the  urine;  and  prove,  that  as  the  uneafy 
fenfation  begins  to  abate,  fo  does  the  force  and  quicknefs  of  the 
motions. 


SECT.  VI. 

r- 

Of  the  motions  of  the  blood-vejfelsy  and  of  fever  al  other  motions  of  the 

fpontaneous  kind, 

HE  mofl  remarkable  of  the  fpontaneous  motions  which  re- 
main  to  be  accounted  for,  are  the  alternate  fyfole  and  diafole 
of  the  arteries ;  the  lefs  perceptible  motion  of  the  veins  ;  the  ofcilla- 
tory  contractions  of  the  fmaller  veflels ;  the  ereClion  of  the  penis  y 
the  convulfive  motions  of  the  nmfeuli  acceleratores  iirince  in  coition  j 
the  motions  of  the  Fallopian  tubes,  whereby  they  embrace  the 
ovaria,  and  convey  the  ovum  to  the  womb  ;  the  alternate  aClicn  of 
the  mufcles  of  refpiration ;  their  convulfive  motions  in  coughing 
and  fneezing;  and  the  contraction  of  the  pupil  and  mufcles  of  the 
internal  ear,  in  order  to  adapt  thofe  organs  to  the  degree  of  light 
and  found  applied  to  them. 


I.  The 
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1.  The  dlajlole  oi  the  arteries,  like  the  dilatation  of  the  heart,  is 
owing  to  the  blood  pullied  into  their  cavity,  with  a  confidcrable 
force,  and  their  fyjiole  or  fuccceding  contradlion  is  efFedled  chiefly 
by  their  elaflicity,  and  partly  by  the  proper  contradlion  of  their  mu- 
fcular  coat,  excited  by  the  blood  gently  ftimulating  their  internal 
furface,  and  at  the  fame  time  firetching  their  fibres.  That  the  fyjioh 
of  the  arteries  is  not  wdiolely  owing  to  the  elaflicity,  but  partly  alfo 
to  the  mufcular  contradlion  of  their  fibres,  is  generally  acknow¬ 
ledged  by  phyfiologifls ;  and  that  the  blood  alternately  pufhed  into 
them  and  adling  as  a  Jlimiiliis,  excites  this  mufcular  contraction,  the 
analogy  of  the  heart,  and  other  fpontaneous  motions,  already  ex¬ 
plained,  feems  fully  to  evince. 

2.  Besides  the  alternate  diajlole  and  fyjiole  of  the  larger  arteries, 
which,  in  a  great  meafure,  depend  upon  the  projedlile  force  of  the 
heart,  and  the  elaflicity  of  their  coats,  there  is  a  vibrating  or  ofcilla- 
tory  motion  in  the  inferior  orders  of  veffels,  to  which  the  diredt 
force  of  the  heart  does  fcarcely  reach,  and  where  elaflicity  is  not 
concerned.  And  as  the  food  is  condudted  from  the  mouth  through 
the  whole  courfe  of  the  alimentary  canal,  by  its  exciting  the  mufcular 
coat  of  this  tube  into  contradlions,  as  it  pafTes  along ;  fo  the  motion 
of  the  fluids  through  the  inferior  orders  of  veffels  and  fecretory 
tubes  of  the  glands,  to  many  of  which  the  impulfive  force  of  the 
heart  feems  not  to  extend,  is  chiefly  carried  on  by  the  vibrating 
contradlions  of  tbefe  veffels,  excited  by  the  gentle  fiinmhis  of  the  cir^ 
culating  fluids 

\ 

3.  As  the  fmaller  veffels,  though  deflltute  of  any  alternate  pul  fa- 
tion  depending  upon  the  contradlion  of  the  heart,  are  neverthelefs 
agitated  with  a  kind  of  ofcillatory  motion;  fo  it  is  reafonable  to 
think,  that  the  veins  are  not  inadtive  canals,  but  are  fo  affedled  by 
the  Jlimulus  of  the  circulating  blood,  as  to  have  their  mufcular  coat 
excited  into  alternate,  but  weak  contradlions,  by  means  of  which  the 

return 

*  See  this  point  more  fully  illullrated  in  my  Phyfiological  Elfays,  edit.  3.  elTay  i.  On  the 
motion  of  the  fluids  in  the  very  Email  veflels  of  animals. 
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return  of  this  fluid  to  the  heart  is  partly  promoted.  As  a  proof  of 
this,  the  vena  cava  may  be  plainly  feen  to  contra(5l  alternately  in 
dying  animals  whofe  thorax  is  laid  open  *  ;  though  it  is  probable 
that  the  motions  of  this  vein  near  the  heart  are  more  remarkable 
than  elfewhere,  on  account  of  fome  kind  of  alternate  depletion  which, 
it  fuffers,  and  of  its  coats  being  fomewhat  more  mufcular  here  than 
elfewhere.  And  does  not  the  vena  cava  continue  to  palpitate  longer 
than  the  heart  in  dying  animals,  becaufe,  after  the  circulation 
through  this  organ  has  ceafed,  the  blood  is  flill  tranfmitted  in  fmali 
quantity  from  the  arteries  into  the  nafcent  veins,  and  confequently 
into  the  cava;  which  being  therefore  longer  fupplied  with  the  caufe 
exciting  its  motions,  muft  continue  them  longer? 

Hence  we  fee  that  the  fluids  are  in  fome  fenfe  the  caufe  of  their 
own  motion ;  fince,  without  their  firetching  power  and  ftimula- 
ting  quality,  the  heart  and  arteries,  however  well  fitted  for  mufcu¬ 
lar  contradlion,  would  remain  unadlive  and  at  reft :  and  that  as 
■the  contradlile  power  of  the  folids  is  neceffary  to  carry  on  the  vi¬ 
tal  fundlions,  fb  likewife  is  the  adlion  of  the  fluids  upon  the  folids, 
in  order  to  excite  their  mufcular  power  into  adlion.  Hence  alfo 
we  may  eafily  underhand  how  it  is  that  heat  has  fo  great  an  in¬ 
fluence  in  promoting  the  circulation  of  the  fluids,  that  infedls  and 
many  other  animals,  after  they  are  to  all  appearance  dead,  may  be 
foon  brought  to  life  by  it.  Heat  not  only  renders  the  heart  and 
vafcular  fyftem  more  fenfible,  but,  by  railing  an  intehine  motion 
and  briik  vibrations  in  the  particles  of  the  fluids,  mufl  neceffarily 
communicate  fome  degree  of  irritation  to  the  folids  ;  and  thus 
bring  them  into  alternate  contradlions. 

4.  The  eredllon  of  the  penis  has  been  generally  afcribed  to  the 
contradlion  of  the  mufcles  called  ereclores  ;  yet  as  their  fituation  is 
fuch,  that  the  veins  of  the  penis  can  fcarcely  be  affected  by  their  ac¬ 
tion,  and  as  an  eredlion  cannot  be  procured  at  pleafure,  by  ftrong- 
ly  prefling  it  againfl  the  os  pubis,  feveral  of  the  later  authors  feem 
juflly  to  have  rejedled  this  opinion^  but,  as  far  as  I  know,  with¬ 
out  fubftituting  any  thing  fatisfaclory  in  its  place. 


*  Sed.  xiv.  No.  16.  below. 
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But  as  the  tafle,  nay  even  the  fight  or  remembrance  of  grateful 
food,  makes  the  faliva  flow,  in  greater  quantity  than  ufual,  into 
the  mouth  of  a  hungry  perfon^  by  increafing  the  ofcillatory  mo¬ 
tions  of  the  falivary  vefiTels  [N°  2.]  ;  fo,  why  may  not  the  Irimiilus 
of  the  femen  in  the  ’veftculas  feminales,  or  certain  ideas,  occafion  a- 
more  than  ordinary  flow  of  blood  through  the  fmall  arteries  of  tlie 
penis y  by  increafing  their  vibrating  contra<flions  ?  If  this  really 
happens,  the  capillary  red  arteries,  by  the  increafed  force  of  the 
fluids,  will  be  enlarged,  and  the  fcrous  ones,  at  leaf!  many  of  them,, 
will  be  rendered  capable  to  admit  red  blood  :  thofe  arteries  which 
end  in  veins  will  tranfmit  their  fluids  to  thofe  v^ins  as  ufual,  on¬ 
ly  with  greater  force,  while  fuch  as  terminate  with  open  orifices 
in  the  cells  of  the  penis^  will,  through  their  dilated  mouths,  pour 
forth  not  only  a  ferous  or  lymphatic  fluid,  as  ufual,  but  the  red 
blood  itfelf ;  which  not  being  fall  enough  carried  off  by  the  ab- 
forbent  veins,  whofe  orifices  are  not  enlarged  proportionally  with 
thofe  of  the  arteries,  mufl:  fill  and  diffend  the  cells,  and  confequent- 
ly  produce  an  eredlion.  As  foon  as  the  eaufes  exciting  an  extra¬ 
ordinary  ofcillatory  motion  in  the  fmall  veffels  of  the  penis  ceafe, 
the  tumor  begins  to  fubfide,  becaufe  the  fluids  are  then  poured 
in  lefs  quantity  into  the  cells. 

This  account  of  the  eredlion  of  the  penis  feems  .to  be  more 
agreeable  to  the  laws  of  the  animal  oeconomy,  than  that  pro- 
pofed  by  Duvernoi  who  fuppofes  that  the  fmall  veins  of 
the  penis  may  be  fo  ftraitened,  by  a  contradion  of  the  ner¬ 
vous  filaments  furrounding  them,  as  in  a  great  meafure  to  prevent, 
the  return  of  their  blood  f.  Vicuflens,  who  conficlered  the  nerves^ 
which  in  fqme  places  appear  to  furround  the  blood- veffels,  as  fo 
many  flnall  cords  capable  of  conftridling  them  more  at  one  time 
than  another,  and  confequently  of  producing  remarkable  changes  in 

the 

*  Aa.  Petropalltan.  tom,  2.  p.  379.  383,,  384. 

■j*  Suppofing  the  nerves  could,  like  cords,  ftraiten  the  veins  of  the  penis,  yet  an  ere<5lion  of 
this  member  would  not  be  the  confequence  ;  for  tho’  a  ligature  made  on  the  petiis  near  the 
0s  pubis  makes  it  fwell,  yet  this  fwelling  is  quite  different  from  a  true  erection.  See  Albinus’s. 
Annvtationes  acade7nicte,  lib,  i.  cap  18. 
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the  circulation,  deduces  thepalenefs  of  the  face  in  fome  paffions,  and 
its  rednefs  in  others,  from  the  nerves  ftraitening  the  carotid  arteries 
in  the  former  cafe,  and  the  jugular  veins  in  the  latter  *,  However, 
none  of  thefe  authors  have  Ihewn  how  the  nerves  can  be  fo  drawn 
as,  like  a  ligature,  to  ftraiten  the  vefTels  which  they  encompafs.  Nor 
indeed  can  this  be  eafily  conceived.  There  is  no  example  to  be 
found  of  any  motion  or  adtion  in  the  animal  body  being  perform¬ 
ed  by  the  contraction  of  the  nerves,  whofe  office  is  not  to  be  drawn 
or  rendered  more  tenfe  at  one  time  than  another,  but  to  fupply  the 
mufcular  fibres  every  where  through  the  body,  with  that  influence 
or  power  which  feems  to  be  immediately  neceffary  to  their  contrac¬ 
tion  :  but,  by  the  increafed  ofcillatory  motion  of  the  fmall  vefTels, 
which  we  have  affigned  as  the  caufe  of  the  eredlion  of  the  penis ^  we 
daily  obferve  a  variety  of  fudden  and  furprifing  changes  produced 
in  the  circulation.  To  this  is  to  be  afcribed  the  profufe  fecretion 
•  of  pale  limpid  urine,  to  which  hyflerical  people  are  fo  liable;  as 
alfo  the  tears  from  the  lachrymal  vefTels,  in  people  afTeCled  with 
great  joy  or  grief.  And  the  blulhing,  or  rednefs  and  glowing 
warmth  of  the  face,  which  attends  a  fenfe  of  ffiame,  is  not  owing 
to  the  conflriCtion  of  the  temporal  veins  by  means  of  the  nervous 
filaments  from  the  portio  dtira^  which  furround  them,  but  to  an  in¬ 
creafed  ofcillatory  motion  of  the  fmall  vefTels  of  the  face,  which  in 
molT  people,  more  or  lefs,  accompanies  a  confeioufnefs  of  ffiame: 
for  as  the  rofy  colour,  and  fudden  warmth,  which  are  the  neceffary 
confequences  of  the  increafed  motion  of  the  ])lood  in  the  fmaller 
VefTels,  ill  agree  with  the  flagnation  of  this  fluid,  as  arifing  from 
any  compreffion  of  the  temporal  veins  ;  fo  their  being  often  diffufed 
over  the  neck  and  bread:,  clearly  ffiev/s  that  they  cannot  proceed 
from  this  caufe.  Why  this  aifetdion  of  the  mind  Ihould  produce 
fuch  a  change  in  the  circulation  of  the  blood  in  thoTe  parts  rather 
than  any  other,  we  do  not  pretend  to  fay.  Sufficient  it  is,  that 
from  experience  we  know  that  the  Teveral  parts  of  the  body  are 
varioufly  affedled  by  the  different  paflions  of  the  mind. 

After  what  has  been  faid,  it  will  be  eafy  to  account  for  the 

fliffening 

*  Neurograph,  lib,  3.  cap,  4.  p.  182. 
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RlfFening  of  the  nipple,  and  the  fwelllng  of  the  comb  and  rattles 
of  a  Turkey  cock,  which  are  fimilar  to  the  ereclion  of  xhz  penis,  and 
which,  as  M.  de  Haller  has  juftly  obferved,  are  certainly  not  ow¬ 
ing  to  the  contraction  of  any  mufcle  hindering  the  return  of  the 
blood  by  their  veins  For  why  may  not  the  pallion  of  anger  oc- 
cafion  an  inflation  of  the  above-mentioned  animal’s  comb  and  rat¬ 
tles,  as  well  as  the  fenfe  of  fhame  does  a  flufliing  of  the  face  I 
and  may  not  titillation  increafe  the  motion  of  the  fluids  in  the  fmall 
veffels  of  the  nipple,  in  the  fame  manner  as  in  the  penis  ? 

The  unufual  fenfation  of  heat  in  the  face,  which  attends  blufli- 
ing,  and  is  fo  quickly  raifed,  may  enable  us  to  account  for  the  fud- 
den  complaints  of  heat  and  cold,  and  other  fymptoms  of  a  like 

nature  common  to  hyflerical  people  ;  for  if  an  affeeftion  of 

* 

the  mind  can  raife  an  uncommon  heat  in  the  face,  by  increafing 
the  acRion  of  the  nervous  influence  upon  its  veffels,  by  which  they 
are  affecRed  with  an  uncommon  vibratory  motion  ;  why  may  not 
the  fame  thing  happen  in  other  parts  of  the  body,  in  confequence 
of  an  irritation  of  their  fmall  veffels,  or  of  fome  commotion  of  the 
nervous  fyflein  ?  and  is  it  not  probable,  that  the  fudden  fenfations 
of  cold,  which  people  fubjecl  to  nervous  complaints  often  feel  in 
various  parts  of  their  bodies,  are  o\Ying  to  the  flagnation  or  flower 
motion  of  the  fluids  in  the  fmaller  vefl'els  of  thefe  parts,  occafioned 
by  the  diminution  or  fufpenfion  of  their  ofcillatory  motion  ? 

But  to  return  from  this  digreflion  ;  whether  the  ereeflion  of  the 
penis  is  effeRed  in  the  manner  above  explained,  or  by  the  con- 
tracRion  of  certain  mufcles  compreffmg  its  veins,  it  is  neverthclefs, 
like  the  other  fpontaneous  acRions,  owing  to  an  irritation,  ^nz.  the 
Jimulus  communicated  to  the  nervous  papilU  of  the  ^jeficuJ(e  femi- 
nales  and  tefticles  by  the  femen  ;  fince,  in  proportion  to  the  abun¬ 
dance  or  defecR  of  this,  ereRions  are,  ceeteris  paribus,  more  or  lefs 
frequent,  ftronger  or  weaker.  ’Tis  true,  that  lafcivous  thoughts, 
titillation,  and  other  caufes,  often  produce  ereRions  of  the  penis; 
but  even  their  power  of  doing  this  is  in  a  great  meafure  owing  to^ 
the  prefence  of  the  femen. 

H  An 


*  Prim.  lin.  phyfiolog.  No.  800. 
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An  eredlion  of  the  penis  fometimes  happens  from  the  bladder  be¬ 
ing  full  of  urine,  at  lead  is  increafed  thereby ;  becaufe  the  urine, 
by  firetching  and  flimulating  the  coats  of  that  organ,  ajTedls  the 
nerves  and  veffels  of  the  penis ^  with  which  the  bladder  is  fo  nearly 
conne(5led. 

5.  In  time  of  coition,  as  foon  as  the  femen  is  fqueezed  into  the 
beginning  or  bulbous  part  of  the  urethra^  the  mujeuli  acceleratores 
urina  which  furround  it  are  brought  into  convulfive  contraeflions, 
which  are  repeated  till  the  feed  is  intirely  expelled  ;  and  that  thefe 
convulfive  contra6lions  are  owing  to  the  femen  acting  as  a  Jlimiilus 
upon  this  part  of  the  urethra,  cannot  well  be  denied  ;  fince  their 
number  and  force  are  greater  or  lefs,  according  as  this  liquor  is 
more  or  lefs  in  quantity,  or  more  or  lefs  prepared. 

6.  By  the  titillation  of  the  tiig^e  of  the  ‘vagina,  not  only  is  the  tr 
terns  affedled,  but  the  tuh^e  Fallopian^  becoming  rigid,  have  a  kind 
of  ere(5lion ;  at  which  time  their  fimbriated  extremities  are  turned 
towards  the  ovaria :  nor  do  they  change  this  fituation  till  the  ovian 
has  been  received  into  their  cavity,  through  which  it  is  preffed  for¬ 
ward  to  the  uterus,  by  the  contrrudion  of  the  mufcular  coat  of  thofe 
tubes ;  which,  from  the  analogy  of  the  other  involuntary  motions 
already  explained,  we  may  eafily  imagine,  is  excited  by  the  o^vinn 
as  it  paffes  along  their  internal  furface ;  fo  that  every  fmall  portion 
of  them,  will,  by  its  contraflion,  tranfmit  the  o^vum  to  the  fucceed- 
ing  one,  till  at  lafl  it  drops  into  the  cavity  of  the  womb;  in  the  fame 
manner  as  the  food,  in  a  horizontal  poflure,  is  conveyed  through  the 
efophagus  into  the  flomach. 

That  the  convulfive  motions  of  the  mufcles  of  refpiration  in 
coughing  and  fneezing,  and  of  the  diaphragm  in  the  hiccup,  are  ow¬ 
ing  to  an  irritation  of  the  fenfible  membrane  of  the  nofe,  windpipe, 
and  inferior  part  of  the  gullet,  is  too  evident  to  need  any  particular 
proof ;  and  the  lefs,  as  thefe  motions  will  be  illuhratcd  in  the  fequel 
of  this  eflay.  Nor  is  it  lefs  true,  that  the  motions  of  the  pupil  and 
mufcles  of  the  internal  ear,  are  owing  to  light  and  found  ading  as 

fimuli 
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JiimuH  on  thofe  organs  :  but  as  thefe  motions,  whereby  the  eye  and 
ear  are  accommodated  to  different  degrees  of  light  and  found,  are  more 
intricate  and  lefs  generally  underftood,  I  Ihall  treat  of  them  parti¬ 
cularly  in  the  following  fection.  And  as  the  alternate  motion  of  the 
organs  of  refpiration  differs  from  the  other  fpontaneous  motions  al' 
ready  explained,  in  being  fo  far  under  the  power  of  the  will,  that  we- 
can  accelerate,  retard,  or  for  a  confiderable  time  put  a  flop  to  it,  and 
is  a  fubjedt  upon  which  a  great  deal  may  be  laid,  I  ffall  alfo  treat  of 
it  in  a  fedtion  by  itfelf ;  where  its  caufc  will  be  fliewn  to  be  analor 
gous  to  that  of  the  other  fpontaneous  motions. 

SECT.  vir. 

Of  ths  motions  of  the  pupil  and  mufcles  of  the  internal  car, 

AS  the  degrees  of  light  to  which  the  eye  is  expofed,  and  the  fplen- 
dor  of  the  objeffs  prefented  to  it  are  various,  had  the  pupil  been 
of  a  determinate  lize,  incapable  of  enlargement  or  diminution,  that 
organ  would  have  been  adapted  only  to  contemplate  objefls  in  one 
particular  degree  of  light  ;  every  thing  brighter  than  this  would 
have  dazzled  it,  while  a  fainter  light  would  not  have  affedled  it  fuf- 
ficiently.  Further,  as  the  rays  of  light  coming  from  near  objeffs, 
are  much  more  divergent  than  thofe  from  remote  ones,  had  the  pu¬ 
pil  been  incapable  of  variation  as  to  its  extent,  the  eye  would  have^ 
been  ill  fitted  for  feeing  difhincfly  at  different  diftances ;  fnce  fuch 
objedls  alone  are  feen  diflinclly  whofe  images  are  painted  upon  the 
middle  and  mofl  fenfible  parts  of  the  retina. 

To  prevent  thefe  inconveniencies,  and  that  the  eye  might  be  ca¬ 
pable  of  receiving  properly  the  imprellions  of  objefls  in  a  great  va¬ 
riety  of  lights  and  diftances,  that  membrane  called- the  uvea  or  iris^ 
which  encompaffes  the  pupil,  is  furnifhed  with  a  double  fet  of 
mufcular  fibres,  by  whofe  contraeftion  or  relaxation  the  diameter- 
of  this  paffage  can  be  augmented  or  diminiflied.  One  plane  of 
thefe  fibres  is  circular,  and  immediately  furrounds  the  circumfe-- 
rence  of  the  pupil ;  it  may  properly  be  called  the  fphindler  pupilU^, 

H  2.  fmee,, 
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fmce,  by  its  contradlion,  the  pupil  is  lefTened.  The  other  is  com- 
pofed  of  a  number  of  radiated  fibres,  which  take  their  rife  from 
the  great  circumference  of  the  uvea^  where  it  is  attached  to  the 
circuliis  albus,  or  union  of  the  cornea  and  fclerotica^  and  are  inferr¬ 
ed  into  the  orbicular  mufclc  above  mentioned,  all  round  the  circle 
of  the  pupil,  as  the  fpokes  of  a  wheel  are  into  its  nave.  This 
plane  of  mufcular  fibres  adls  as  antagonifl  to  the  orbicular  one, 
and  may  be  called  the  laxator  or  dilatator  piipilU, 

The  circular  plane  of  fibres  is  fo  thin  and  delicate,  that  feveral 
authors  have  doubted  of  its  exiftence  j  but  in  admitting  it,  we 
are  not  only  fupported  by  the  authority  of  the  bed  anatomifls 
but  by  reafon  and  analogy  ;  fince  the  equable  and  regular  con- 
traeftion  of  the  pupil  cannot  well  be  conceived  without  fuppofing 
fome  fuch  mechanifm  ;  and  fince  we  find  the  other  paffages  in  the 
body  which  are  endued  with  a  power  of  contradling  themfelves 
furnifhed  Yfixh  fphindier  mufcles. 

Further,  although  the  circular  and  longitudinal  fibres  of 
the  uvea  are  fo  delicate,  that  their  mufcular  ftruedure  cannot  be 
clearly  demonflrated  by  anatomifls,  yet  they  may  be  fufiicient  for 
the  performance  of  the  various  motions  of  the  pupil ;  for  we  daily 
meet  with  infedls  whofe  agility  fliew  them  to  be  furniflied  with 
mufcles,  although  thofe  indruments  of  motion  in  them  are  too 
minute  to  be  difeovered  by  any  diffecdor. 

The  figure  of  the  pupil,  as  well  as  its  degrees  of  contraction 
and  dilatation,  are  different  in  different  animals.  In  man  the  pu¬ 
pil  is  round  ;  in  horfes,  cows,  it  is  oblong  and  tranfverfe  ; 
and  in  cats  in  the  day-time,  it  forms  a  narrow  chink  perpendicu¬ 
lar  to  the  horizon,  but  in  the  dark  acquires  nearly  a  circular  figure, 
and  becomes  almod  as  large  as  the  cornea.  If  in  cats  the  pupil 
had  been  circular  .as  in  man,  it  could  not  well  have  admitted  of  fo 
great  degrees  of  dilatation  and  contradlion,  vvhich  yet  are  neceffary 
to  an  animal  which  mud  feek  its  prey  in  the  night-time  ;  at  lead, 
when  mod  contraded,  its  edges  mud  have  been  furled,  and  their 
thicknefs  much  increafed,  by  being  folded  together  in  fo  fmall  a 

fpace. 

*  Winflow  Anatom.  fe£l.  lo.  No.  220.  Ruyfeh,  Thefaur.  anatom.  2.  tab,  i.  fig.  5.  lit.  c. 
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fpace.  Moreover,  it  is  obfervable,  that  thofc  animals  which  have 
the  pupil  of  an  oblong  or  oval  fhape,  are  capable  of  feeing  in  a 
much  fainter  light  than  man. 

Galen,  who  did  not  allow  of  any  motion  to  the  pupil,  except 
when  one  of  the  eyes  is  fhut,  aferibed  the  dilatation  of  the  pupil  of 
the  open  eye  to  its  having  the  fpirits  which  ufed  to  be  bellowed 
on  both  eyes  now  determined  into  it  alone.  Achillinus,  who  lived 
in  the  beginning  of  the  lixteenth  century,  makes  particular  men¬ 
tion  of  the  motion  of  the  pupil  from  different  degrees  of  light  ; 
which  however  was  fo  little  attended  to,  that  its  firll  difeovery  has 
been  generally  aferibed  to  Father  Paul  of  Venice,  who  lived  about  a 
hundred  years  after  him  f.  However,  neither  Father  Paul,  nor  Fa" 
bricius  ab  Aquapendente  his  cotemporary,  feem  to  have  known  how 
thefe  motions  are  performed.  Nor  ought  it  to  appear  drange,  if, 
before  the  mufcular  llru(5lure  of  the  uvea  was  known,  phyfio- 
logifts  were  much  in  the  dark  with  regard  to  the  motions  of  the 
pupil. 

The  natural  date  of  the  pupil  is  that  of  dilatation ;  for  fince  the  . 
longitudinal  fibres  of  the  iris  are  much  more  confpicuous  and 
dronger  than  the  circular  plane,  they  mud,  by  their  natural  coii- 
tradion  J,  keep  the  pupil  always  dilated,  unlefs  the  latter  arc  ex¬ 
cited  into  adion  by  fome  caufe. 

What  this  caufe  is,  could  be  no  difficult  matter  to  dlfcover  : 
for,  as  in  a  fyncope,  apoplexy,  or  at  the  moment  of  death,  when 
the  eye  is  infenfible  to  external  objeds,  the  pupil  is  always  much 
dilated  ;  as  in  the  diade  it  is  large,  and  always  the  more  fo,  the 
greater  the  darknefs ;  while  in  a  bright  light  it  is  contraded  almod 
to  a  point ;  it  follows,  that  the  coardation  of  this  pafiage  is  owing 
to  the  adion  of  light  on  the  eye  as  a  fenfible  organ,  and  that  its 
dilatation  is  owing  to  the  fuperior  contradile  power  of  the  longi¬ 
tudinal  fibres  of  the  u^ea,  wffien  the  eye  is  left  to  itfelf,  and  not 
affeded  by  any  external  caufe. 

*  ^  The 

*  Morgagni.  Adverfar.  anatom,  i  p.  34. 

f  Fabricius  ab  Aquapendente  de  oculo,  part.  3.  cap.  6.  Plemp,  Opthalmograph.  lib.  i. 
cap.'q.  ;  et  Douglas  Bibliograph.  anatom,  p.  228, 

1  Seft.  i.  No.  3,  and  4.  above. 
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The  pupil  is  contraHed  more  or  lefs  in  proportion  to  the  quan¬ 
tity  of  light  admitted  into  the  eye,  not  on  account  of  any  imme¬ 
diate  action  of  this  fubdle  fluid  on  the  fibres  of  the  iris,  as  fome 
Iiave  imagined  but  in  confequence  of  its  affecling  the  tender 
retina  with  an  uneafy  fenfation.  Hence  whatever  intercepts  the 
rays  of  light  fo  as  to  prevent  their  affefiing  the  retina,  or  whatever 
renders  this  membrane  infenfiblc  to  their  acflion,  occafions  a  pre¬ 
ternatural  dilatation  of  the  pupil.  Thus,  in  a  catara(d;,  where 
the  crydalline  humour  being  confiderably  opaque,  intercepts  a 
great  part  of  the  luminous  rays  in  their  Vv^ay  to  the  retina,  the  pu¬ 
pil  is  not  fo  much  contradled  as  in  a  found  eye.  In  a  confirmed 
gutta  ferena,  or  perfect  infenfibility  of  the  retina,  the  orbicular- 
inufUe  of  the  pupil  lofes  its  power  of  contradlion,  infomuch  that 
this  paflage  remains  equally  wide  in  the  funfliine  as  in  the  fliade.. 
If  the  addon  of  light  on  the  circular  fibres  of  the  iris  were  the- 
caufe  of  their  contradlion,  this  would  not  happen  ;  fince  the  nerves 
of  this  membrane,  as  they  have  no  conneddon  with  the  optic  nerve^ 
ought  to  remain  equally  fit  for  adbuating  its  orbicular  mufcle,  and 
equally  fcnfible  of  the  Jlimulus  of  light,  when  the  retina-  is  thus  dif- 

« 

eafed,  as  in  a  found  eye.  But  if  it  ihall  be  alledged,  that  in  a 
gutta  ferena,  the  nerves  of  the  uvea  become  paralytic,  and  that  the 
immobility  of  the  pupil  is  owing  to  this,  and  not  to  the  infenfibility 
of  the  difeafed  retina  ;  I  anfwer,  that  a  plain  experiment  fliiews  the 
contrary:  Thus  when  one  eye  is  quite  loft  by  a  confirmed  amaiirofts^ 
if  the  found  one  be  covered  or  kept  fliut,  the  pupil  of  the  difeafed  eye- 
remains  in  every  degree  of  light  immoveable,  and  of  the  fame  fize 
but  if  the  found  eye  is  expofed.  to  the  fun-beams,  the  pupil  of  the 
other,  which  fliewed  no  motion  before,  will  be  obferved  to  con- 
traH.  This  contradlion  can  only  arife-  from  the  fympathy  be¬ 
tween  the  two  pupils  ;  and  fliews,  that  when  the  found  eye  is  co' 
vered,  the  defedt  of  motion  in  the-^morbid  eye  is  not  owing  to  the 
nerves  of  the  uvea  being  paralytic,  but  to  the  want  of  a  caufs 
iacreafing  their  addon  upon  the  orbicular  mufcle  of  the  pupil.* 

Further 


*  KiRoire  de  i’Acad.  des  feiences  170.^,  edit.  8vo,  p.  i3.;  et  Memolres,  p  360, 
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Further,  if  the  contra (flion  of  the  pupil  proceeds  from  light 
adling  as  a  Jlimulus  on  the  fibres  of  the  iris,  why  does  it  not  excite 
its  longitudinal  fibres  equally  into  aiflion  as  its  circular  ones  ? 

When  the  head  of  a  living  cat  is  put  under  water,  its  pupil, 
which  was  contra6led  before,  is  immediately  dilated,  though  ex- 
pofed  to  the  fun-beams,  if  the  contraction  of  the  fphin6ier  piipillj; 
arofe  from  the  adtion  of  light  on  its  fibres,  this  appearance  would 
hardly  admit  of  a  folution  ;  fince  it  does  not  appear  that  the  rays 
of  light  fhould  adt  with  much  lefs  force  upon  the  iris  of  an  animal 
under  water,  than  in  the  open  air:  but,  on  fuppofition  that  the  con- 
tradlion  of  the  pupil  is  owing  to  the  Jlimulus  of  light  aifedling 
the  retina,  it  is  eafily  accounted  for.  The  rays  of  light  paffing 
from  air  into  the  eye,  through  the  cornea,  fuffer  a  conuderable  refrac¬ 
tion  on  account  of  its  greater  denfity  ;  by  which  means  they  are 
made  to  approach  one  another  fo  as,  by  the  refractions  of  the 
cryflalline  and  vitreous  humours,  they  may  be  colledted  in  a  point 
on  the  retina.  But  when  the  head  of  an  animal  is  under  water, 
the  rays  of  light  fuffer  little  or  no  refradtion  in  paffing  through 
the  cornea  and  aqueous  humour,  becaufe  their  denfity  fcarce  differs 
from  that  of  water :  hence  they  will  not,  as  in  the  former  cafe,  be 
made  to  approach  one  another,  nor  will  they  have  their  focus  in 
the  retina,  but  a  great  way  behind  it  ;  this  membrane,  therefore, 
will  be  weakly  affedted  by  them,  and  confequently  the  pupil  mufl 
be  dilated.  In  water  there  is  a  general  and  faint  light  diffufed 
over  a  great  part  of  the  retina ;  in  air  all  this  light  is  colledted,  and 
adting  on  a  much  fmaller  fpace,  is  more  vivid  and  flriking. 

Mr  Mery  has  given  a  different  folution  of  this  appearance,  and 
his  account  is  this.  Under  water,  the  animal  is  hindered  from 
breathing,  but  the  motion  of  the  fpirits,  to  which  he  aferibes  the 
contraction  of  the  pupil,  depends  on  the  circulation  of  the  blood, 
and  this  again  on  refpiration ;  therefore,  notvvithflanding  the 
ufual  adlion  of  light  on  the  iris,  the  pupil  in  an  animal  under  wa¬ 
ter  muft  be  relaxed  merely  on  account  of  the  interruption  of  re¬ 
fpiration  It  is  moft  certain,  that  in  a  fyncopc,  when  the  vital 

motions 

*  Memoires  de  I’Acad,  des  fciences  1704.  edit.  8vo,  p.  353, 
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motions  ceaie,  the  pupil  is  dilated  in  air  as  well  as  in  water,  be 
caufe  the  retina  lofes  its  fenfibility  ;  but  a  cat  plunged  into  watei 
does  not  become  immediately  infenfible,  nor  does  the  motion  of 
its  heart  ceare  with  that  of  refpiration  ;  and  if  a  man  can  reflrain 
breathing  near  a  minute,  without  lofing  any  of  his  fenfes,  this 
animal,  which  bears  the  air-pump  fo  long,  mua  continue  fenfible 
and  lively  under  water  for  a  much  longer  time  :  add  to  this,  that 
the  pupil  of  the  cat  is  obferved  to  be  much  dilated  immediately  af¬ 
ter  immerlion  ;  whereas,  according  to  Mr  Mery  s  principle,  it 
fnould  become  gi-adually  wider  as  the  animal  languillies  more  and 

more. 

Since  the  optic  nerves  and  thofe  of  the  7ivea  arife  from  differ¬ 
ent  parts  of  the  brain,  and  have  no  communication  with  each  o- 
ther  in  their  courfe  to  the  eye,  it  feems  evident,  that  light  affedling 
the  retina  cannot  excite  the  ffjhincler  of  the  pupil  into  contradion, 
by  any  immediate  mechanical  change  which  it  produces,  either  in  the 
mufcle  itfelf,  or  in  the  nerves  which  actuate  it ;  but  the  uneafy  fen- 
fation  occafioned  in  the  retina  by  the  admiffion  of  too  much  light 
into  the  eye,  may  fo  affect  the  fentient  principle,  which  is  prefent 
and  ready  to  act  where-ever  the  nerves  have  their  origin,  as  to  excite 
it  to  contract:  the  orbicular  mufcle  of  the  uvea^  in  order  to  leffen  the- 
pupil,  and  exclude  the  offending  caufe.  While  the  eye  remains  in 
the  fime  degree  of  light,  and  directed  towards  the  fame  objeeft,  the 
pupil  remains  invariably  of  an  equal  fize,  as  the  fame  caufe  con¬ 
tinues  uniformly  to  excite  the  mind  to  determine  the  nervous  influ-- 
ence  in  the  fime  degree  into  its  fphin^er  mufcle :  but  no  fooner- 
does  the  light  become  fainter,  than  the  fentient  principle,  being  lefs 
alfcdted,  ceafes  to  contraift  this  mufcle,  and  allows  the  curtain  of  the 
pupil  to  be  opened  by  the  natural  aiftion  of  its  longitudinal  fibres, 
by  which  means  more  light  is  admitted  to  the  eye. 

When  the  eye  is  fuddenly  removed  from  a  faint  into  a- 
bright  light,  a  confiderable  dazzling,  with  an  uneafy  fenfation,  is 
perceived  ;  and  though  in  fmaller  changes  this  is  lefs  perceptible, 
yet  it  may  be  fufficient  to  excite  the  mind  to  contract  the  pupil  fo 
far  as  may  be  neceffary  in  fuch  cafes  to  defend  the  tender  retina. 

If 
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If  it  be  afked,  why  the  orbicular  mufcle  of  the  iiuea  is  rather  con- 
tradled  than  its  longitudinal  fibres,  upon  the  admifTion  of  light 
into  the  eye  ?  the  anfwer  is,  that  the  contradlion  of  the  latter 
would  not  tend  to  remove  the  uneafy  fenfation,  but  to  increafe  it : 
and  fuch  is  the  original  conftitution  of  our  frame,  that  the  mind  or 
fentient  principle  is,  in  confequence  of  certain  uneafy  fenfations,  in- 
flantly  determined  to  produce  fuch  motions  or  changes  in  the  body 
as  tend  to  remove  or  lelfen  them. 

When  a  candle  is  placed  before  the  eyes,  if  one  of  them  is 
covered  with  the  hand,  or  any  other  opaque  body,  the  pupil  of 
the  other  will  be  obferved  immediately  to  become  wider.  Now,  as 
the  mufcles  of  the  u^ea  of  the  one  eye  have  no  manner  of  connec¬ 
tion  with  thofe  of  the  other,  either  by  means  of  nerves  or  blood- 
vefTels,  unlefs  it  be  that  the  former  are  derived  from  different  parts 
of  the  fame  brain,  and  the  latter  from  the  aorta,  this  confent  in 
their  motions  mufl  be  inexplicable  upon  mechanical  principles 
alone:  for  if  the  adlion  of  light  on  the  eye  is  the  caufe  of  the  con¬ 
traction  of  the  pupil,  why  fliould  not  the  pupil  of  the  open  eye  re¬ 
main  equally  contracted  when  the  fame  degree  of  light  continues 
to  aCt  upon  it  •,  or  why  Ihould  it  be  affeCted  by  the  relaxation  of 
the  other  pupil,  with  which  it  has  no  immediate  connection,  while 
the  mechanical  caufe  of  its  own  contraction  continues  to  aCt  with 
undiminiihed  force? 

But  if  we  allow  the  contraction  of  the  pupil  to  be  owing  to  a 
fentient  aCtive  principle,  which,  in  proportion  as  it  is  more  or  lefs 
affeCted  by  the  uneafy  fenfation  arifng  from  the  aCtion  of  light' 
on  the  retina,  contracts  the  pupil  in  a  greater  or  lefs  degree ;  then, 
when  one  eye  is  fhut,  its  retina  being  no  more  expofed  to  the  light,  and 
confequently  the  fentient  principle  being  no  longer  excited  to  con¬ 
tract  the  orbicular  mufcle  of  the  u^ea,  its  pupil  muft  be  widened 
by  the  natural  contraction  of  the  flronger  longitudinal  fibres  of 
that  membrane:  but  as  the  mind  has,  from  the  time  of  birth,  been 
always  accuftomed  to  contraCt  the  pupils  of  both  eyes  at  the  fame 
time,  the  one  pupil  can  no  more  be  relaxed  wdthout  the  other 
being  partly  relaxed,  than  one  eye  can  be  directed  to  the  nofe, 

I  while 
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while  the  other  is  turned  from  it :  for  how  much  foever  the  mo¬ 
tions  of  certain  mufcles  are  owing  to  the  immediate  energy  of  the 
mind,  yet  it  is  undeniable,  that,  by  condant  habit,  we  foon  lofe  the 
power  of  moving  them,  except  in  a  particular  'Way  :  and  as  this  is 
true  of  the  eyes,  whofe  motions  are  of  the  voluntary  kind,  and  may 
be  performed  or  reftrained  at  pleafure,  it  cannot  well  be  denied  to 
take  place  in  fuch  mufcles  whofe  adion  is  from  the  beginning  in¬ 
dependent  on  the  will. 

As  in  the  above-mentioned  experiment  the  pupil  of  the  open  eye 
is  confiderably  relaxed,  on  account  of  the  confent  of  its  motions 
with  the  pupil  of  the  other,  fo  it  is  not  to  be  doubted,  but  that  the 
pupil  of  the  covered  eye  is  lefs  enlarged  than  it  would  be,  if  no  light 
was  admitted  into  the  open  one :  thus  in  a  gutta  ferena^  the  blind  eye 
has  its  pupil  fenlibly  contracted,  when  the  found  one  is  expofed  to  a 
bright  light,  i.  e.  the  difeafed  pupil  follows  in  fome  degree  the  mo¬ 
tions  of  the  found  one,  and,  by  the  action  of  light  upon  it,  is  hinder¬ 
ed  from  being  fo  much  relaxed  as  it  would  otherwife  be.  It  is 
hov/ever  probable,  if  a  perfeCt  amaitrofts  were  to  continue  long  in 
one  eye  without  affeCting  the  other,  that  this  confent  between  the 
pupils,  as  to  their  motions,  would  gradually  become  lefs  fenfible,  till 
at  laft  the  pupil  of  the  difeafed  eye  would  ceafe  to  be  leffened  almoft 
in  any  degree  by  the  adlion  of  light  on  the  found  one'. 

When  a  candle  is  fo  placed  ag  tofliine  full  upon  one  eye,  without 
any  of  its  rays  having  accefs  to  the  other,  the  pupil  expofed  to  the^ 
light  is  obferved  to  be  fornewhat  lefs  than  the  other  ;  though  neither 
of  them  is  fo  much  contrafled  as  if  both  eyes  were  equally  affeCled 
by  the  light.  Hence  it  follows,  that  notwithflanding  there  is  a  con- 
fidcrable  uniformity  between  the  pupils  of  both  eyes  as  to  their  mo¬ 
tions,  yet  they  do  not  exaCdy  keep  pace,  but  the  pupil  immediately 
expofed  to  the  greateft  light  is  mofl  contracted.  And  this  ferves 
further  to  fhew,  that  when  one  eye  is  covered,  the  pupil  of  the  open 
one  becomes  wider,  from  the  confent  between  its  motions  and  thofe 
of  the  darkened  one  j  and  not,  as  fome  may  perhaps  imagine,  be- 
caufe  the  mind  receiving  only  the  impreffion  of  light  aCting  upon 
one  eye,  and  therefore  being  lefs  affeCted  than  when  both  eyes  are 

open. 
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open,  makes  a  lefs  effort  to  exclude  the  light,  by  contradling  the 
pupil.  The  reader  will,  however,  perceive,  that  in  both  ways  of  ex¬ 
plaining  the  above  phtsnoji^enon,  the  neceffity  of  deducing  thefe  mo¬ 
tions  of  the  pupil  from  the  mind,  is  equally  acknowledged. 

If  it  fliall  be  alledged,  that  the  contradlion  of  the  pupil  is  not 
owing  to  the  adlion  of  light  on  the  retina^  but  on  the  choroid  coat, 
and  that  the  uvea  being  a  continuation  of  this  membrane,  and  ha¬ 
ving  its  nerves  from  the  fame  fource,  may  be  fuppofed  to  have  a 
fympathy  with  it :  Without  entering  into  the  queflion,  whether  it 
is  the  retina  or  the  choroid  that  receives  the  imprellion  of  objecls, 
and  feels  the  Jlimuliis  of  light;  I  anfwer,  that  as  the  agreement  juft 
now  obferved  between  the  two  pupils  as  to  their  motions,  cannot 
arife  from  any  mechanical  confent  between  them,  but  muft  be  owing 
to  fome  common  principle  in  the  brain ;  fo  it  is  reafonable  to  ima¬ 
gine,  that  the  contradlion  of  the  orbicular  mufcle  of  the  uvea,  in 
confequence  of  light  being  admitted  into  the  eye,  proceeds  from  the 
fame  caufe,  and  not  from  any  connedlion  between  the  choroid  and 
7ivea:  for  fuppofing  it  did,  why  fhould  its  circular  fibres  rather  than 
its  longitudinal  ones  be  contradled ;  fince,  as  the  latter  are  nearer 
to,  and  more  immediately  derived  from  the  choroid  than  the  former, 
one  would  be  apt  to  think  their  fympathy  with  it  fhould  be  the  more 
remarkable  ? 

Having,  as  we  hope,  given  a  clear  and  confiftent  account  of  the 
motions  of  the  pupil,  fo  far  as  they  are  owing  to  different  degrees 
of  light  applied  to  the  eye  ;  it  may  not  perhaps  be  improper,  briefly 
to  point  out  the  opinions  of  fome  learned  authors  of  the  greateft 
charadler,  with  refpedl  to  this  matter,  different  from  mine. 

M.  Mery,  not  being  able  to  obferve  any  circular  fibres  in  the 
iris,  v^hofe  contraction  would  account  for  the  conftriflion  of  the 
pupil,  endeavours  to  fliew  that  this  is  owing  to  the  inflation  and 
elongation  of  its  longitudinal  fibres  by  the  animal  fpirits  being- 
more  copioufly  derived  into  them ;  and  that  the  dilatation  of  the 
pupil  is  owing  folely  to  the  fpring  or  elafticity  of  thefe  fibres,  where, 
by  they  become  fliorter  when  left  to  themfelves  But  there  is  no 

I  2  inftance 

*  Mfimolres  dc  I’Acad,  des  fciences  1704,  edit.  8vo,  p.  35-2. 
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inftance  in  the  human  body,  of  any  mufcle  becoming  longer  by  a 
more  copious  derivation  of  the  nervous  influence  into  it ;  the  con- 
flant  effecft  of  this  is,  to  fwell,  harden,  and  fliorten  the  mufcle  at  the 
fame  time.  Nor  indeed  would  it  be  eafy  to  conceive  (allowing  a 
Angular  flrudlure  in  the  longitudinal  fibres  of  the  iris)  how  they 
could  be  fo  lengthened  by  the  influx  of  animal  fpirits,  as  to  reduce 
the  pupil  almoll  to  a  point,  without,  at  the  fame  time,  being  fo  in¬ 
flated  as  to  make  a  remarkable  diflerence  in  the  thicknefs  of  this 
membrane. 

M.  DE  LA  Hire  imagines,  that  as  a  bright  light,  by  difagreeably 
aflPedling  the  bottom  of  the  eye,  excites  us  to  contracl  the  pupil ;  fo,  in 
the  dark,  we  do  our  utmofl;  to  dilate  it,  that  we  may  fee  more  dif- 
tinflly  ;  that  is,  its  dilatation  is  owing  to  an  effort  of  the  will,  oc- 
cafloning  a  ftronger  a(5lion  than  ufual  of  the  influence  of  the  nerves 
on  the  longitudinal  fibres  of  the  iris.  To  prove  this,  he  obferves, 
that  cats  in  a  luminous  place,  when  they  do  not  feeni  to  be  taking 
notice  of  any  thing  around  them,  have  their  pupils  almofl:  quite  fliut, 
but  that,  as  foon  as  any  extraordinary  objedl  prefents  itfelf,  fo  as  to 
draw  their  attention,  they  immediately,  and  at  once,  open  them  con* 
flderably  f .  If  the  facT  be  true,  as  I  prefume  it  is,  then  cats  muft 
be  allowed  to  have  a  power  of  dilating,  and  probably  alfo  of  contract¬ 
ing  their  pupil  at  pleafure,  when  the  quantity  of  light  applied  to 
their  eyes  remains  the  fame ;  which  however  is  not  the  cafe  with 
men,  in  whom  the  widenefs  of  the  pupil  in  a  fyncope^  apoplexy,  and 
confirmed  ferena^  fliews,  that,  in  order  to  dilate  the  pupil  to  its 
largefl:  flze,  no  effort  of  the  mind  is  neceffary,  but  only  the  fuperior 
contractile  power  of  the  longitudinal  fibres  of  the  tivea,  when  its  cir¬ 
cular  mufcle  is  not  excited  into  action  by  the  Jiimulus  of  light  on  the 
retina.  Nor  have  I  ever  been  able  to  obferve  that  the  pupil  is  nar¬ 
rower  in  a  light  room,  when  one  does  not  attend  to  any  thing  a- 
round  him,  and  becomes  wider  as  foon  as  he  looks  at  any  object 
within  a  proper  diffance  of  the  eye,  fo  as  to  fee  it  diftinctly. 

The  fame  learned  author,  in  confequence  I  fuppofe  of  his  above- 

mentioned 

*  Memoires  de  I’Acad,  des  fclences  1709.  edit.  8vo,  p.  121. 

f  Ibid.  p.  121.  122. 
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mentioned  notion  of  the  voluntary  dilatation  of  the  pupil,  alfo  allcd- 
ges,  that,  in  a  bright  light,  when  we  look  attentively  at  an  objedt  in 
order  to  fee  its  fmall  parts,  the  pupil  is  not  fo  much  contradled  as  it 
would  be  by  the  action  of  this  degree  of  light  alone,  did  we  make  no 
fuch  effort  to  fee  any  thing  diftiiuftly  *.  This,  however,  is  fo  far 
from  being  true,  that  it  will  appear,  from  experiments  to  be  men¬ 
tioned  below,  that  in  the  ftrongeft  light  the  pupil  is  lefs  contracfted 
when  we  make  no  effort  to  fee  any  thing  diftindlly,  than  when  we 
look  with  great  attention  to  a  near  objed,  fo  as  to  obferve  its  minute 

parts. 

An  illuflrious  author,  equally  doubtful  of  the  exiftence  of  the  cir¬ 
cular,  and  of  the  adlion  of  the  longitudinal  fibres  of  the  uvea,  dedu¬ 
ces  the  contradlion  of  the  pupil  from  the  Jl  'miilus  of  light  affedting 
the  iris,  and  occafioning  a  greater  flux  of  humours  into  its  fine  pel¬ 
lucid  veffels,  by  which  means  they  are  extended  in  length,  the  iris  is 
rendered  broader,  and  confequently  the  pupil  narrower.  The  dilata¬ 
tion  of  the  pupil,  he  aferibes  to  the  aqueous  humour  prefling  its  ed¬ 
ges  outward,  when  the  powers  contracting  it,  and  confequently  re- 
fifling  the  preffure  of  this  fluid,  are  weakened.  But,  if  the  con- 
tradlion  of  the  pupil  were  owdng  to  the  elongation  of  the  veffels  of 
the  iris,  from  the  humours  moving  with  greater  force  through  them, 
then,  in  animals  newly  dead,  warm  water  injedted  into  the  carotid 
artery  fliould  make  the  pupil  contra dl  fenfibly.  Further,  the  iris 
fliould  become  thicker  and  its  veffels  fhbuld  fwell ;  fince  the  greater 
force  of  the  fluids  moving  in  them  mufl  incrcafe  their  tranfverfe  dia¬ 
meter,  as  well  as  their  ler^tli :  thus  when  the  penis  is  eredled  by  the 
effufion  of  blood  into  its  cells,  it  becomes  thicker,  as  well  as  longer. 
Laftly,  As  this  theory  fuppofes  the  contradlioii  of  the  pupil  to  proceed 
from  the  adlion  of  light  as  a  Jiimulus  upon  the  fenfible  veffels  of  the 
VL,  it  may  be  looked  upon  as  infuflicient,  from  what  has  been  offered 
above,  to  fhew  that  it  is  to  the  adlion  of  light  on  the  retina,  and  not 
on  the  iris,  that  the  contra dlion  of  .the  pupil  is  owing  f . 

With 

*  Memoires  de  I’Acad.  des  fciences  1709,  edit.  8vo,  p.  121.  122-. 

f  It  has  been  urged  as  a  proof  of  that  author’s  opinion  concerning  the  contradlion  of  the  pu¬ 
pil,  that  when  the  jugular  veins  were  tied  in  a  cat,  the  pupil  became  narrower  (a)  ;  but  thl® 

experiment 

(a)  See  Relatione*  d<  libris  novis  Gotting.  175*. 
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With  refpetfl  to  his  account  of  the  dilatation  of  the  pupil,  we 
may  likewife  obferve,  that  as  the  watery  humour,  like  all  other  fluids, 
mull  neceffarily  prefs  the  parts  of  the  iris  as  much  inwards  toward 
the  pupil  as  outwards  towards  the  cornea^  it  can  have  no  effecft  in  widen¬ 
ing  the  pupil.  Unlefs  therefore  that  it  can  be  fliewn,  contrary  to  the 
principles  of  hydroflatics,  that  the  parts  of  the  aqueous  humour  are 
not  in  equilibrio  among  themfelves,  this  opinion  muft  neceffarily  fall  to 
the  ground.  But  further,  if  the  dilatation  ofthe  pupil  were  not  owing  to 
the  natural  contradlility  of  the  longitudinal  fibres  of  the  uvea,  but 
merely  to  the  preffure  of  the  aqueous  humour  upon  its  edges,  when  the 
power  contradling  it  ceafes  to  aift ;  the  pupil  fhould,  contrary  to  experi¬ 
ence,  continue  to  grow  wider  for  fome  time  after  death,  becaufe  the  vef- 
fels  and  fibres  of  the  iris,  becoming  then  much  more  flaccid,  muft 
be  lefs  able  to  refill  the  fuppofed  preffure  of  the  aqueous  humour: 
but  if  the  enlargement  of  the  pupil  is  owing  to  the  natural  con¬ 
traction  of  the  longitudinal  fibres  of  the  iris,  as  has  been  above  ex¬ 
plained,  then  it  will  appear  why  the  pupil  does  not  become  wider, 
but  rather  narrower  after  death  ;  becaufe  thefe  fibres  which  re¬ 
tract  its  edges  gradually  lofe  their  contractile  power,  and  are  fome- 
what  lengthened 

M.  Winslow  is,  I  believe,  the  firfl  who  obferved  that  the  pupil 
becomes  lefs  after  death.  In  fome  bodies  he  found  it  of  a  mode¬ 
rate  fize,  in  others  a  good  deal  more  contra(fted,  but  never  much  di¬ 
lated,  as  we  know  happens  in  gut t a  ferena,fyncope,  apoplexy,  f 
The  pupil,  however, not  only  thus  becomes  narrower  after  death,  but 
alfo  fometimes  before  it. 

Thus  in  a  boy  of  5  years  of  age,  who  had  been  for  fome  days 

comatofe, 

experiment  only  feems  tofiiew  that  the  velTels  of  the  iris  as  well  as  the  ve/Tels  oU\itcon}unaiva 
and  Indeed  of  the  whole  face,  are  much  diRended  when  the  return  of  the  blood  from  them 
to  the  heart  is  prevented.  This  diftenfion  of  the  vefTels  of  the  iris  muR  have  rendered  the 
pupil  fomewhat  narrower:  but  1  fliould  imagine  that  this  diminution  ofthe  pupil  is  as  different 
from  Its  contraffion  occafioned  by  light,  as  the  fwelling  of  the  penis,  in  confequence  of  a  li- 
gature  made  upon  It,  is  different  from  a  true  eredtion. 

^  *  See  fome  farther  obfervations  on  this  fubjedl  in  my  Phyfiological  Effays,  edit.  2.  p.  144, 

t  Memoires  de  I'Acad.  des  fciences  1721.  edit.  8vo,  p.  416. 
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comatofe,  the  pupil  firll  became  remarkably  wide,  and  was  not 
lenfibly  afFedled  by  a  lighted  candle  brought  very  near  the  cornea : 
about  15*  hours  after  this,  looking  into  his  eye,  I  obferved,  with 
fome  furprize,  the  pupil  not  larger  than  in  a  found  eye  in  a  moderate 
light.  At  this  time  having  endeavoured  to  roufe  him,  by  holding 
fpirit  of  fal  amynoniac.  to  his  noilrils,  and  making  him  fwallow  fome 
cinnamon  water  with  fp,  volat.  oleof.  the  pupil  was  thereby  fad- 
denly  dilated,  and  became  as  wide  as  it  had  been  the  evening  be¬ 
fore.  After  half  an  hour,  he  was  feized  with  a  greater  degree  of 
Jlupor,  and  his  pupil  became  again  remarkably  lefs  as  above,  and 
fo  remained  equally  in  all  degrees  of  light ;  but  upon  applying  a 
fecond  time  the  fpirit  of  fal  ojiimon.  to  his  nofe,  it  was  quickly  en¬ 
larged,  fo  as  to  occupy  two  thirds  of  the  cornea.  This  experiment 
I  repeated  four  times  in  the  fpace  of  two  days,  and  always  with 
-  the  fame  fuccefs.  During  moft  of  this  time,  the  pulfe  was  flrong 
and  full.  When  his  head  was  opened  after  death,  we  found  imme- 

r 

diately  below  the  corpus  callofum  about  two  ounces  of  water. 

From  this  cafe  it  feems  probable,  that  the  dilatation  of  the  pu¬ 
pil  foon  after  the  coming  on  of  the  coma,  was  owing  to  the  com- 
preflion  of  the  thalami  nervorum  opticorum,  by  the  water  collected  in 
the  brain,  which  rendered  the  retina  inlenhble  of  the  lUmulus  of  light. 
Soon  after,  the  origin  of  the  nerves  of  the  uvea  beginning  to  be 
compreffed  by  the  growing  colledlion  of  lymph,  the  longitudinal 
fibres  of  this  membrane  loft  their  power  of  contradlion,  and  be¬ 
came  flaccid,  almoft  as  in  dead  bodies ;  whence  the  edges  of  the  pupil 
were  lefs  retracted.  The  volatile  fpirits  applied  to  the  olfacflory 
nerves,  by  giving  a  fliock  to  the  whole  brain  and  vervous  fyftem,. 
in  fome  degree  opened  the  obftrudted  nerves  of  the  uvea,  fo  as  to 
allow  their  influence  to  be  derived  into  its  fibres,  the  neceflary  con- 
fequence  of  which  v/as  the  dilatation  of  the  pupil.  But  as 
foon  as  the  effecl  of  this  flimulus  was  over,  the  influence  of 
their  nerves  being  again  intercepted,  the  longitudinal  fibres  of 
the  uvea  were  relaxed,  and  therefore  the  pupil  was  lefs  dilated. 
As  thefe  different  ftates  of  the  pupil  were  more  remarkable  in 
the  left  than  in  the  right  eye,  it  is  probable,  that  one  fide  of 

the 
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the  medullary  fubflance  of  the  brain  was  fomewhat  more  comprefl- 
ed  than  the  other.  Laflly,  fince,  after  the  pupil  was  enlarged  by 
the  Jlimuhis  of  the  volatile  fpirits,  the  eye  flill  remained  wholely 
infenfible  to  the  adlion  of  light,  it  is  reafonable  to  think,  that  the 
preiTure  upon  the  origin  of  the  optic  nerves  was  greater  than  up¬ 
on  that  of  the  nerves  of  the  uvea, 

2.  The  motions  of  the  pupil  are  not  only  neceihiry  to  adapt  the 
eye  to  different  degrees  of  light,  but  alfo  to  the  diftindl  vifion  of 
objedls  at  different  diflances.  Thus  if  a  book  which  one  can  eafi- 
ly  read  at  the  diflance  of  two  feet,  is  gradually  brought  nearer  the 
eye  till  the  letters  can  be  no  longer  diftinguiflted,  the  pupil  will  be 
obferved  to  become  narrower  in  proportion  as  the  book  approaches 
the  eye.  Again,  if  one  looks  firfl  to  a  candle  two  or  three  feetdiflant, 
and  immediately  after  to  the  point  of  a  quill,  or  any  fuch  obje(5f, 
within  five  or  fix  inches  of  the  eye,  and  nearly  in  the  fame  direc¬ 
tion  with  the  candle,  the  pupil  will  be  fenfibly  contracted :  now,  as  the 
fame  quantity  of  light  from  the  candle  fliines  upon  the  eye  in  thefe 
two  cafes,  the  greater  contradtion  of  the  pupil  in  the  latter  cafe  cannot 
be  owing  to  the  light  more  flrongly  affedling  the  retina,  but  to  an 
effort  of  the  mind  to  fee  the  objedf  more  diftindlly.  This  is  further 
confirmed  by  the  following  experiment :  Let  one  with  his  back  to 
the  light,  firfl  look  to  an  objedt  of  a  lively  colour  at  the  diflance  of 
three  or  four  feet  from  his  eyes,  and  afterv/ards  to  a  dark  one  at 
the  diflance  of  five  or  fix  inches,  and  the  pupil  will  be  obferved  to 
become  fenfibly  narrower  when  he  looks  at  the  near  objedl,  altho’ 
the  quantity  of  light  refledled  from  it  be  lefs.  Therefore  the  learn¬ 
ed  Dr  Jurin  feems  to  be  miflaken  when  he  fays,  that  in  a  faint 
light  the  pupil  is  fo  fo  far  from  contradling  in  order  to  diftindl  vi¬ 
fion,  that  there  is  rather  a  neceffity  of  dilating  it  to  take  in  more 
light  *  for  in  a  faint  light  the  pupil  is  always  obferved  to  be 
wdder  when  we  look  at  an  objedl  three  or  four  feet  from  the  eye,  than 
when  it  is  placed  fo  near  it  as  to  be  feen  indiilindlly. 

The 

•  EfTiy  on  dlftlnifl  and  Indlftlnft  vlfion,  at  the  end  of  Smith’s  Optics,  p.  145. 
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The  necellity  of  the  contradlion  of  the  pupil  when  we  look  at  near 
objedls,  in  order  to  render  vifion  more  diftindl,  is  eafily  underftood ; 
for  as  in  near  objcdls  the  divergency  of  the  rays  is  greater  than  indi- 
Rant  ones,  and  as  thofe  rays  only  ferve  for  diftincl  vifion  which  do 
not  diverge  much  from  the  axis  of  each  pencil,  the  pupil  muft  be 
contrad;ed,  in  order  that  the  ufelefs  or  difturbing  ones  may  be  ex¬ 
cluded.  The  contradlion  therefore  of  the  pupil  in  viewing  near  ob- 
jedls,  is  not  folely  owing  to  the  fpiffitude  of  the  rays  refledled  from 
them,  as  Plempius,  and  others,  have  thought  but  chiefly  to  an  effort 
of  the  will  in  order  to  diftind:  vifion :  in  like  manner,  when  we  look  at 
remote  objeds,  the  pupil  not  only  becomes  wider,  becaufe  the  rays 
are  thinner,  and  confequently  their  light  fainter,  but  alfo  becaufc  its 
fphinder  mufcle,  on  account  of  the  w^eaknefs  of  the  light,  is  not 
near  fo  much  contraded  in  order  to  diftind  vifion,  as  when  we  view 
objeds  which  are  placed  at  a  lefs  diftance  from  the  eye  than  the 
limit  of  diftind  vifion. 

In  viewing  diflant  objeds,  the  pupil  is  not  widened  by  any  effort 
of  the  mind,  but  its  fize  is  chiefly  determined  by  the  quantity  of 
light  applied  to  the  eye,  which,  as  it  is,  ceteris  paribus^  fainter  in  di- 
ftantthan  in  near  objeds,  muff  occafion  a  fmall  degree  of  dilatation  in 
the  pupil,  when  we  contemplate  the  former :  but  in  looking  at  any 
thing  nearer  the  eye  than  that  diftance  at  which  we  fee  diflindly, 
and  with  the  greatefl  eafe,  the  contradion  of  the  pupil  is  principally 
owing  to  a  voluntary  exertion  of  the  mind’s  power  in  order  to  render 
vifion  more  diftind ;  and  but  in  a  very  fmall  degree,  to  the  ftronger 
and  more  vivid  light,  which  the  objed,  on  account  of  its  vicinity, 
refleds  upon  the  eye  f . 

K  M 

*  Plcmp.  Ophtlialmogr.  lib.  3  cap.  8. 

■}•  Although  the  learned  Dr  Porterfield  has  unadvertently  quoted  this  paragraph  in  fuch  a 
manner  (particularly  by  leaving  out  thefc  words,  on  account  of  its  vicinity')  as  to  expole  it  to 
cenfure  {a)  ;  yet  its  truth  is  proved  by  the  following  eafy  experiment.  If,  while  one  looks 
ftedfaftly  at  a  pin  at  the  diftance  of  three  feet  from  the  eye,  another  pin  be  placed  in  the  fame 
right  line  in  the  ax'ts  of  vifion, within  three  or  four  inches  of  the  eye,  the  pupil  will  not  be  fenfi- 
bly  leflencd,  although  more  rays  enter  the  eye  from  this  near  pin  than  from  the  more  diftant 
one;  but  as  foon  as  the  perfon  views  the  near  pin,  the  pupil  will  be  evidently  contraded  in  order 
that  it  may  be  feen  more  diftindly. 

•  (fl)  See  his  Treatife  on  the  eye,  yoK  i,  p.  171, 
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M.  M  AIT  RE  Jan  has  erroneoufly  afTerted,  that  the  pupil  is  leF- 
fened  when  we  look  at  diftant  objeHs,  and  enlarged  when  we  behold 
near  ones ;  and  endeavours  to  fliew  the  ufefulnefs  of  thefe  motions 
to  diftiinfl  vifion 

Th  e  ingenious  author  of  the  EJfah  de  phyftque  feems  to  have  fal¬ 
len  into  an  error  likewife  inconfiilent  with  the  laws  of  vifion,  when  he 
obferves,  that  the  images  of  objeds  in  the  bottom  of  the  eye  are  great¬ 
er  or  lefs,  as  the  pupil  is  more  or  lefs  dilated  ;  and  hence  accounts 
for  the  fun’s  appearing  larger  when  he  firfl  appears  above  the  hori¬ 
zon,  than  at  mid-day,  when  his  greater  fplendor  makes  the  pupil  to 
be  more  contradled  f.  But  if  this  were  fo,  obje(51:s  ought  to  appear 
always  largefl  in  the  faintefl  light;  which  we  do  not  find  confirmed, 
by  experience.  Further,  fince  the  image  of  any  objecT  is  formed  by 
the  union  of  the  pencils  of  rays  that  flow  from  each  point  of  the- 
objefl  in  correfpondent  points  of  the  retina,  it  appears,  that  its  mag¬ 
nitude  depends  on  no  other  circumflances,  but  the  real  magnitude 
.  of  the  obje(5l,  and  its  real  diflance  from  the  eye  J.  The  different 
fize  of  the  pupil  may,  agreeably  to  what  has  been  obferved  above^. 
affefl  the  luflre  and  accuracy  of  the  feveral  points  of  the  image^ 
but  cannot  alter  their  diflance,  becaufe  the  axis  of  the  feveral  pencils,, 
and  their  angles  of  inclination,  continue  the  fame,  whatever  is  the' 
bulk  of  the  pupil.  Any  one  may  fatisfy  himfelf  at  once,  by  an  ea-- 
fy  experiment,  that  the  contraction  and  dilatation  of  the  pupil  cannot, 
alter  the  bulk  of  the  image  of  any  object,  formed  on  the  bottom  of 
the  eye  ;  for  the  picture  which  is  made  by  a  common  lens  on  a  flieet 
of  paper,  will  be  found  to  iltrink  or  fwell,  when,  greater  or  leffen 
concentric  portions  of  the  lens  are  covered. 

As  we  have  already  feen,  that  the  pupil  cannot  be  fo  much  com 
tracted  by  the  action  of  light  alone  on  the  eye,  as  when,  along  wkff 
this,  there  is  an  effort  of  the  will  to  fee  a  near  object  more  diftinct- 
]y ;  fo  the  pnpil  cannot,  by  any  effort  in  order  to  diflinct  vifion' 

be 

*  Maladies  de  I’oeil,  chap.  8  &  21. 

f  L  ’Anatomie  d’Heifter,  avec  Effais  de  phyfique,  edit.  2.  p.  703. 

It  is  not  affirmed,  that  the  apparent  magnitude  of  objedls  depend  on  the  circumftances 
here  mentioned  alone  ;  for  we  are  well  aware,  that  experience,  the  known  diftance  of  obje(fts> 
and  other  things,  have  great  influence  in  this  matter. 
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be  as  much  leflened  in  a  faint  light  as  in  a  bright  one.  Thus,  if 
one  with  his  back  to  the  windows  of  a  room,  brings  a  fmall  print¬ 
ed  book  fo  near  his  eyes,  that  he  cannot,  without  draining,  dif- 
tinguifli  the  letters ;  upon  turning  his  face  quickly  to  the  light,  he 
will  be  able  to  read  with  little  difficulty  ^ ;  becaufe,  by  the  action  of 
the  (Ironger  light  on  the  retina,  the  pupil  is  immediately  leffehed ; 
and  therefore  its  power,  to  prevent  the  diffipation  of  the  rays,  and 
confequently  indiftindl  vihon,  is  increafed.  Hence  neither  the  fin- 
gle  effort  of  the  mind  to  avoid  indiftindl  vifion,  nor  a  vivid  light  a- 
lone,  can  contrail  the  pupil  to  its  leaft  fizc,  that  is,  not  fo  much  as 
'  when  both  thefe  caufes  of  its  contradlion  are  united. 

In  infants,  but  more  efpecially  infuch  as  are  newly  born,  the  pu¬ 
pil  is  obferved  to  be  wider  in  proportion  to  the  breadth  of  the  iris, 
than  in  grown  people,  when  the  eyes  of  both  are  expofed  to  the 
fame  degree  of  light ;  i .  becaufe  in  fcetiifes  and  new-born  children, 
the  cornea  being  thicker,  lefs  tranfparent,  flatter,  and  not  fufficiently 
ftretched,  on  account  of  the  fmall  quantity  of  aqueous  humour  j', 
the  retina  is  lefs  affedled  by  the  rays  of  light,  which  are  neither  free¬ 
ly  tranfmitted  to,  nor  properly  collected  upon  it  J;  and  2.  becaufe 
it  is  probable  that  they  want,  in  a  great  meafure,  the  faculty  of 

K  2  .  contracting 

*  See  Dr  Jurln’s  eflay  on  diftin(fi  and  indiftindl  vifion. 

f  Memoires  de  I’Acad.  des  fclences  1727,  edit.  8vo,  p.  348  349.  and  350. 

^  It  has  been  objefted  to  this,  that  if  in  infants  vifion  is  indiftin(5t,  on  account  of  the  cornea 
being  thicker,  flatter,  and  lefs  tranfparent  m  them  than  in  adults,  their  pupil  ought  not  to  be 
■wider,  but  more  contrafted,  in  order  to  render  vifion  more  dill:ini5t,(<7).  But  as  the  above  men¬ 
tioned  differences  between  the  eyes  of  new  born  infants  and  thole  of  grown  perfons  do  really 
take  place,  the  greater  widenefs  of  the  pupil  in  the  former  than  m  the  latter  fhews  the  fallacy 
of  this  reafoning  ;  and  at  the  fame  time  demonllrates,  that  the  eyes  being  full  and  plump,  or 
much  diftended  with  the  aqueous  and  other  humours,  cannot  be  the  caufe  of  the  widencis  of 
the  pupil  in  new-born  children,  as  the  learned  Or  Porterfield  maintains  (3)  ;  On  the  contrary, 
as  Petit  has  obferved,  the  cornea  which  is  a  good  deal  flat  at  birth,  becomes  afterwards  more 
prominent,  by  the  increafe  of  the  quantity  of  the  watery  humour.  1  fhould  only  add,  that 
when  objeds  are  not  clearly  feen,  becaufe  the  rays  of  light  are  not  tranfmitted  to  the  retina 
on  account  of  an  opacity  of  the  cryllalline,  watery  humour,  or  cornea,  the  pupil  is  not  con- 
tra<5led  to  remedy  this  defed,  as  it  is,  when  objedts  are  feeq  indiftindlly,  on  account  of  their 
being  placed  either  too  near  or  too  far  from  the  eye. 

(rt)  See  Dr  Pottctfield’s  Treatife  on  the  eye,  vol.  i .  p,  170,  and  171, 

(J)  Porterfield’s  Treatife  on  the  eye,  vol.  t,  p.  ttSj. 
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contradling  the  pupil,  in  order  to  the  more  dillincl  vifion  of  near 
objedls,  which  feems,  like  the  uniform  motions  of  the  eyes,  to  be 
partly  acquired  by  habit.  The  caufes,  therefore,  to  which  the  con- 
tra(flion  of  the  pupil  are  owing,  being  weaker  in  new-born  infants 
than  in  adults,  it  is  no  wonder  that  this  palTage  appears  more  di¬ 
lated  in  the  former  than  in  the  latter. 

In  old  people,  the  pupil  becomes  lefs  moveable,  becaufe  the 
tina  grows  lefs  feniible  of  the  Jlimulus  of  light,  and  the  mufcular  fi¬ 
bres  of  the  iris  lofe  in  part  their  contractile  power :  further,  in  old 
age,  the  cornea,  on  account  of  the  decreafe  of  the  aqueous  humour, 
lofes  its  brilliancy  j  whence  the  retina  will  be  lefs  affecfled  by  light, 
and  confequently  the  pupil  would  become  wider,  were  it  not  that 
this  is  more  than  compenfated  by  the  diminiflied  elafticity  of  the 
longitudinal  fibres  of  the  uvea,  and  by  the  eye  becoming  lefs,  in 
confequence  of  a  diminution  of  the  quantity  of  its  humours,  whence 
the  diameter  of  the  circulus  albus,  to  which  the  uvea  is  attached, 
being  leflened,  the  aperture  of  the  pupil  muft  become  narrower. 

The  motions  of  the  pupil  from  light  differ  from  thofe  which 
are  performed  in  order  to  render  vifion  lefs  indiftincl ;  fince  the  for¬ 
mer  are  owing  to  an  uneafy  fenfation  affecfling  the  retina ;  whereas 
the  latter  arife  from  an  a61;  of  volition,  or  effort  of  the  will  in  or¬ 
der  to  the  more  diftindl  vifion  of  objedls  at  certain  diftances.  The 
former  are  of  the  fame  kind  with  the  contraction  of  the  diaphragm 
in  the  hiccup  and  in  vomiting,  of  the  mufcles  of  refpiration  in. 
fneezing,  and  of  the  acceleratores  urinte  in  expelling  the  femen.  The 
latter  agree  with  the  motions  of  the  cryflalline,  by  which  the  eye 
is  adapted  to  fee  diftindlly  at  different  diftances,  and  with  the  uni¬ 
form  motions  of  the  eyes  in  looking  at  objedls.  The  firfl  are  al¬ 
ways  neceffary  and  independent  of  the  will ;  but  the  fecond  are/ 
plainly  voluntary,  and  can  be  reftrained  if  we  pleafe,  though  they 
are  often  not  attended  with  confeioufnefs  of  Volition., 

In  looking  at  near  objeCts,  the  pupil  is  leffened,  at  the  fame  time* 
that  the  cryflalline  humour  is  brought  forv/ard  towards  the  cornea 
by  the  contraction  of  the  ciliary  proceffes  5  but  when  we  contem¬ 
plate  more  diftant  ones,  the  contradion  of  the  ciliary  proceffes  and 

orbicular 
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orbicular  mufcle  of  the  uvea  ceafmg,  the  cryftaliiiie  returns  to  its 
natutal  lituation,  and  the  pupil  to  that  (ize  to  which  it  is  fixed  by 
the  quantity  of  light  applied  to  the  eye.  Thefe  motions,  though 
both  voluntary,  yet  come  to  be  fo  connedled  by  habit,  that  we  can¬ 
not  perform  them  feparately ;  nay,  as  often  as  we  diredl  our  eyes 
to  any  near  objecd,  the  motion  of  the  cryffalline  and  contraction  of 
the  pupil  naturally  go  along,  and  are  performed  in  fuch  a  degree, 
as  is  mofh  proper  to  procure  diftincfl  vi^on  at  that  particular  diflance ; 
nor  can  we  feparate  thefe  three  motions ;  although,  as  they  are  all 
voluntary,  they  may  be  reflrained  or  performed  at  pleafure. 

The  pupil  differs  from  the  anus,  neck  of  the  bladder,  and  other 
paffages  guarded  by  fphhiclers,  in  being  always  dilated  when  no¬ 
thing  adventitious  aCts  on  the  eye,  while  the  latter,  left  to  them- 
felves,  are  condantly  contracfled ;  the  reafon  of  which  is,  that  the 
natural  and  equable  contratd:ion  of  the  longitudinal  fibres  of  the 
uvea,  which  ferve  to  dilate  the  pupil,  is  flrongefl,  while  the  contrary 
holds  true  of  the  other  paffages  now  mentioned,  whofe  fphinder 
mufcles  have  cither  no  proper  antagonifts,  or  fuch  as  are  much 
weaker  than  themfelves.  Further,  after  death,  when  thefe  fphincicrs 
are  relaxed,  and  confequentiy  their  paffages  rendered  more  patent, 
the  pupil  becomes  fenfibly  lefs,  bccaufe  the  longitudinal  fibres  of  the 
iris,  to  whofe  contraction  its  dilatation  was  owing,  lofe  their  con- 
traClile  power,  grow  flabby  and  longer.  Hence  we  fee,  that  at  death 
the  eye-lids  remain  partly  open,  for  the  fame  reafon  that  the  pupil  is. 
leffened  after  it. 

If,  from  any  caufe^  the  longitudinal  fibres  of  the  tcvea  are  render- 
cd  quite  paralytic,  wh'ilc  its  circular  mufcle  retains  its  ufual  power,, 
the  pupil  will,  by  tire  natural  contradion  of  the  latter,  be  at  all  times 
very  much  contracted,  fo  that  in  a  bright  light  it  will  become  little 
lefs  than  in  the  fliade.  If  the  circular,  as  well  as  longitudinal  fibres 
of  the  iris,  are  intirely  paralytic,  the  pupil  will  lofe  its  whole  mo¬ 
tion,  and  be  much  in  the  fame  Rate  that  it  is  in  fome  time  after 
death,  i.  e,  it  will  be  generally  as  much  contraded  as  the  pupil  of  a 
found  eye  is  in  a  moderate  degree  of  light.  If  the  mufcular  fibres 
of  the  iris  are  not  wholely  deprived  of  their  contradile  power,  but 

much 
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■much  weakened,  the  pupil  in  a  dark  place  will  have  its  edges  a  little 
retradled  by  the  adlion  of  the  longitudinal  fibres,  and  in  a  bright 
light  will  be  fomewhat  leflened  by  the  contra(!dion  of  the  circular 
ones ;  but  thefe  motions  will  be  much  more  inconfiderable  than  in 
a  found  eye. 

In  all  the  cafes  above  mentioned,  the  difeafe  called  by  Hippo- 
•crates,  and  others  among  the  ancients,  tijUfpKKUTTICC,  will*  happen,  i,  e.  the 
patient  will  fee  in  the  day-time,  but  in  the  twilight  and  night-feafon, 
he  will  not  be  able  to  diftinguilh  objecfls.  An  inftance  of  this  I 
had  lately  in  a  young  man  of  about  27  years  of  age,  who  had  ferved 
for  fome  time  in  the  navy,  where  he  had  been  expofed  to  much  fa¬ 
tigue  and  cold :  his  eyes  appeared  found ;  nor  could  I  obferve  that 
they  differed  from  the  eyes  of  other  people,  excepting  that  the  pupil 
had  very  little  motion :  it  remained  always  pretty  narrow,  and  was 
neither  remarkably  contradled  by  light,  nor  dilated  in  the  dark. 
This  perfon  faw  well  enough  in  the  day-time,  efpecially  if  the  wea¬ 
ther  was  ferene ;  but  in  the  twilight,  or  in  an  obfcure  place,  was  fo 
far  from  diftinguiflung  objedls,  that  he  could  fcarcely  find  his  way: 
as  his  pupil  had  fome  motion,  it  is  probable,  that  the  fibres  of  the 
frh  were  not  quite  paralytic,  though  much  weakened:  his  feeing  in 
the  day-time  fliewed,  that  the  retina  was  either  wholely,  or  in  a  good 
meafure,  found;  and  that  his  blindnefs  in  a  faint  light  was  owing 
to  the  pupil’s  not  being  dilated  To  as  to  admit  a  fufficient  quantity 
of  rays  into  the  eye.  ^  / 

If,  after  an  inflammation  of  the  fm,  a  rigidity  is  left  on  its  cir¬ 
cular  or  longitudinal  fibres,  the  pupil  will  be  deprived,  either 
wholely,  or  in  a  great  meafure,  of  its  ufual  motions  ;  and  may  be 
either  too  much  contracted,  or  greatly  dilated:  if  the  former,  the 
patient  will  only  fee  well  by  day ;  if  the  latter,  the  eye  will  not  be 
able  to  bear  a  bright  light,  and  therefore  the  patient  will  fee  beft 
in  the  fliade  and  by  candle-light  ;  i.  e.  he  will  labour  under  the  dif¬ 
eafe  called  vuxTaXw^'ia. 

Although  in  an  amaurofts  the  pupil  is  generally  much  dilated, 
yet  this  is  not  always  the  cafe ;  for  as  often  as  the  fibres  of  the 
uvea  are  intirely  deprived  of  their  contra(fl;ile  powers,  the  pupil  ap¬ 
pears 
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pears  as  much,  or  rather  more,  contradled  than  in  a  found  eye.  Of 
this  I  faw  an  inflance,  not  long  ago,  in  a  woman  who  was  almofb 
totally  blind  of  both  eyes,  where  there  was  no  opacity  in  the  cornea 
or  cryftalline  humour,  but  only  a  want  of  motion  in  both  pupils. 
The  pupil  of  the  right  eye  was  immoveable,  and  always  as  much 
contradled  as  it  fhould  have  been  in  a  moderate  light ;  the  other 
was  dilated,  as  is  ufual  in  a  gutta  ferena,  but  when  expofed  to  the 
light  feemed  to  contradl  a  very  little.  By  means  of  this  eye  flie 
difcerned  light  from  darknefs,  but  could  not  diftinguiili  objects : 
with  the  other  eye  flie  faw  nothirjg. 

In  this  patient  both  eyes  feem  to  have  been  aifecfted  with  2i  gut t a 
fivena ;  in  the  right  eye  the  retina  was  not  only  infenlible,  but  the 
mufcular  fibres  of  ^\Q  unjea  muft  have  been  quite  paralytic,  whence 
the  pupil  remained  always  moderately  contradled,  as  Window  has 
commonly  obferved  it  fome  time  after  death  *.  In  the  left  eye  the 
retina^  though  confiderably  difeafed,  was  not  wholely  deftitute  of 
feeling,  and  the  fibres  of  the  irvea  feem  to  have  been  found  and  pof- 
lefled  of  their  ufual  contradlile  poweiv 

Of  the  motions  of  the  mnfcles  of  the  internal  ear.. 

AS,  without  the  motions  of  the  pupil,  the- eye  would  have  been: 

ill  contrived  for  vif  on  in  different  degrees  of  light,  and  at 
different  diftances  ;  fo  the  ear  would  have  been  unfit  for  hearing 
diftinflly  a  diverfity  of  founds,  were  not  fome  of  its  parts  capable 
of  various  degrees  of  tenfion.  A  mufical  chord,  of  a  determinate 
length  and  tenfion,  can  only  vibrate  harmonically  with  one  parti¬ 
cular  found  j  if  therefore  there  was  no  mechanifm,  by  means  of 
which  the  membranes  of  the  tympanum  and  fenejira  ovalis  could  be 
more  or  lefs  ftretched  or  relaxed,  they  could  only  be  harmonically 
affedled  by  one  found  \  which,  therefore,  alone  would  be  heard  dif- 
tindlly,  and  all  others  more  or  lefs  confufedly.  To  prevent  this  in- 
conveniency,  the  malleus  is  furniflied  with  three  mufcles,  and  the 

fapes; 

*  Memoires  dc  1’  Acad,  des  fciences  1721,  edit.  8vo,  p.  416. 
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Jlapes  with  one  ;  by  the  various  contracflions  of  the  former,  the 
membrane  of  the  tympanum^  and  by  means  of  the  latter,  the  mem¬ 
brane  of  the  JeneJira  ovalis^  is  rendered  more  or  lefs  tenfe,  and  fo 
accommodated  to  alinoft  all  pofhble  founds. 

It  may  well  appear  wonderful,  how  the  ears  lliould  be  fo  exadlly 
adapted,  by  the  various  contradlions  of  thefe  mufcles,  to  fuch  a  vafb 
variety  of  founds ;  but  with  what  exquifite  Ikill  and  amazing  wif- 
dom  is  every  thing  in  the  animal  frame  adjufled  !  As  the  flimulus 
of  light  upon  the  retina,  and  the  fenfation  of  indiflindlnefs  in  near 
objecfls,  excite  the  mind  to  contract  the  pupil,  fo  the  lefs  diftindl  tre¬ 
mor  of  different  founds,  affedting  the  auditory  nerves,  is  the  caufe 
of  the  fubfequent  contradlions  of  the  mufcles  of  the  internal  ear  ; 
for  no  fooner  does  the  mind  perceive  the  firft  indiflincl  noife  of  any 
found,  but  it  inftantly  contradls  fome  of  the  above  mufcles,  fo  as 
mod  nicely  to  adapt  to  it  the  membranes  of  the  tympanum  and  fe~ 
nejira  ovalis :  if  the  found  be  acute,  thefe  membranes  are  juft 
as  much  ftretched  as  is  neceffary  for  their  vibrating  harmonically 
with  it  j  if  it  be  flat,  they  are  duly  relaxed :  and  thus,  by  a  moft 
fimple  mechanifm,  the  ear  is  rendered  fenfible  of  the  fmalleft  varia¬ 
tions  of  found  or  difference  of  notes  in  mufic.  As  infants  feem, 
by  habit,  to  acquire  a  faculty,  or  at  lead  a  greater  dexterity  of  ad- 
jufting  their  eyes,  by  the  motions  of  the  pupil  and  crydalUne  hu¬ 
mour,  to  the  various  diftances  of  objefts ;  fo  it  is  not  improbable, 
that  they  may  at  firft  hear  lefs  diftindlly,  till,  by  degrees,  they  come 
to  acquire  a  power  of  readily  accommodating  their  ears  more  exadl- 
ly  to  different  founds.  And  is  not  the  want  of  an  ear  (as  it  is 
ufually  called)  owing  to  a  deficiency  of  this  power  While  that 
exquifite  difcernment  of  mufical  founds,  which  many  poffefs,  fliews, 
that  they  can  adjuft  their  ears  to  different  notes  with  the  greateft  ac¬ 
curacy. 

That  the  motions  of  the  mufcles  of  the  internal  ear  proceed  from 
the  mechanical  action  of  found  or  vibrating  air  on  their  fibres,  the 
analogy  of  the  motions  of  the  pupil  would  feem  to  contradidl.  And, 

if 

*  This  may  arlfe  either  from  a  lefs  degree  of  fenfibillty  In  the  auditory  nerves,  or  of  agili¬ 
ty  in  the  mufcles  of  the  ear,  or  from  both. 
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if  this  were  the  cafe,  why  fhould  not  all  the  mufcles  of  the  malleus 
be  equally  contradled  by  the  fame  found  ?  And  why  fliould  thofe 
which  ferve  to  flretch  the  membrane  of  the  drum  be  excited  into 
motion  by  acute  founds,  while  the  mufcle  which  relaxes  it  is  only 
brought  into  adlion  by  grave  ones  ?  As  brute  animals,  upon  the  firft 
perception  of  any  noife,  turn  their  external  ears  towards  the  place 
from  whence  it  comes ;  fo,  at  the  fame  time,  they  adapt  their  inter¬ 
nal  ear  to  it ;  the  firft  of  thefe  motions  cannot  be  denied  to  flow 
from  their  fentient  principle  actuated  by  the  found  ;  why  then 
fliould  we  doubt  that  the  latter  proceeds  from  the  fame  caufe? 

The  motions  of  the  mufcles  of  the  internal  ear,  in confequence  of 
various  founds,  are  not  only  unattended  with  any  confeioufnefs  of 
volition,  but  are  altogether  involuntary ;  for  we  cannot  move  them 
except  when  found  ftrikes  the  ear,  nor  hinder  them  to  adl  when  it 
does. 

SECT.  VIII. 

Of  the  alternate  motions  of  refpiration, 

Fy  ESPIRATION  is  that  aeftion  whereby  a  certain  quantity  of  air 
^  is  alternately  received  into  the  lungs  and  expelled  out  of  them: 
it  confifts  of  infpiration  and  expiration.  Infpiration,  or  the  recep¬ 
tion  of  air  into  the  lungs,  is  owing  to  the  contraeftion  of  the  inter- 
coftal  mufcles  and  diaphragm,  whereby  the  cavity  of  the  thorax  is 
both  lengthened  and  widened  ;  for  as  the  lungs,  together  with  the 
heart,  (6’r.  perfectly  fill  the  cavity  of  the  bread,  and  as  their  exte¬ 
rior  fiirface  is  every  where  contiguous  to  xh.Q  pleura  and  diaphragm 

L  it 

*  Some  authors  contend,  that  the  lungs  are  not  contiguous  to  the  pleura,  and  that,  In  the 
fpace  between  them,  there  is  contained  what  they  call  internal  air,  the  ufe  of  which  in  refpi- 
ration  they  endeavour  to  Ihew  ;  but  the  arguments,  upon  which  this  opinion  is  founded,  do 
not  appear  to  be  conclufive,  and  which  I  think  1  could  eafily  fhew,  were  it  not  foreign  to  our 
prefent  defign  ;  nor  is  the  authority  of  the  illuftrious  Morgagni  fufficient  to  fupport  that 
do(5lrine(«),  fmee  the  bell:  anatomill  may  be  deceived  in  making  a  fingle  experiment,  and  fince 
we  have  the  repeated  experiments  of  fome  of  the  other  great  anatomifts  againft  him ;  nay, 
m  every  dead  body,  where  the  integuments  and  intercoftal  mufcles  are  carefully  taken  the 
lungs  may  be  feen  contiguous  to  the  pleura, 

(a)  Adverfer,  anat.  5,  animadver,  33.  ^.46, 
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it  necefTarily  follows,  that  when  the  diaphragm,  by  its  contra6lion, 
(lefcends,  and  the  ribs,  by  the  adion  of  the  intercoflal  mnfcles,  are 
raifed,  the  lungs  mud  follow  them,  and  confequently  the  external 
air  mufl  riifh  in  by  the  glottis,  to  fill  the  vacuity  that  would  other- 
wife  happen  in  the  cavity  of  the  cheft. 

Inspiration  being  thus  performed,  the  infpiratory  mufcles  are 
relaxed,  upon  which  the  ribs  by  the  renitency  of  their  elaflic  carti¬ 
lages  return  to  their  former  fituation,  and  the  diaphragm,  by  the  re- 
adlion  of  the  ftretched  peritonurmn,  pericardium,  and  abdominal  mu¬ 
fcles,  is  pufhed  up  into  the  thorax ;  whofe  cavity  being  therefore  di- 
miniflied,  the  air  contained  in  it  mufl  be  expelled  by  xhQ glottis 

In  order  to  account  then  for  the  alternate  motions  of  refpiration, 
it  is  only  neceflary  to  fliew,  why  the  intercoflal  mufcles  and  dia¬ 
phragm  are  alternately  contradled  and  relaxed ;  fince  their  contrac¬ 
tion  occafions  infpiration,  and  their  relaxation  allows  the  elaflic  force 
of  the  cartilages  of  the  ribs,  <&'c.  to  produce  expiration  But  as 
Mr  Bremond  has,  in  the  Memoires  of  the  academy  of  fciences  for 
1 739,  favoured  us  with  fome  experiments,  which  he  thinks  clearly 
prove,  that  the  lungs  are  not  pafTive  in  refpiration,  but  are  endued 
with  a  power  of  dilating  and  contra6ling  tliemfelves  independent  of 
the  motions  of  the  thorax  ;  it  will  be  neceffary,  before  we  proceed 
any  further,  to  fliew,  how  far  this  ingenious  gentleman  has  been 
deceived  ;  and  that  the  lungs  have  really  no  proper  alternate  motion 
of  their  own,  but  follow  the  motions  of  the  chefl. 

Of  the  experiments  related  by  Mr  Bremond,  the  following  are  the 
mofl  remarkable. 

!•  After  a  wound  made  in  the  thorax  of  a  dog,  the  lungs,  in- 
flead  of  collapfing,  continued  to  be  contracled  and  dilated  alternately, 
but  their  motions  were  afynchronous  to  thofe  oixht  thorax ;  for  when 

the 

*  while  the  cavity  of  the  thoray:  Is  lefTened  by  the  caufes  here  mentioned,  the  mufcular 
fibres  of  the  bronchia,  by  their  contradile  power,  contribute  to  the  expullion  of  the  air  from 
the  lungs. 

■\-  If  any  one  doubts  of  both  rows  of  intercoflal  mufcles  confpiring  to  pull  up  the  ribs,  he 
need  only  compare  what  Winllowhas  fald  on  this  head  (Anat.  fed.  3.  No  1057.  1058.  1059.) 
with  the  courfe  and  direction  of  thefe  mufcles  in  a  frefh  fubjeft ;  or,  if  that  cannot  be  had,  with 
uke  elegant  figures  of  them  publifhed  by  Dr  Hoadly  at  the  end  of  his  ledtures  on  refpiration. 
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the  ribs  were  depreJGTed,  a  fmall  portion  of  the  lungs  was  thrufl  out 
at  the  wound  with  a  confiderable  force 

2.  After  making  an  opening  in  the  bread,  and  breaking  four 
or  five  of  the  ribs,  the  lungs  continued  for  fome  time  to  be  alter¬ 
nately  expanded  and  contradled  ;  and  iffued,  always,  out  at  the 
wound,  when  the  thorax  collapfed  f . 

3.  After  three  ligatures  were  made  upon  the  trachea  of  a  dog, 
and  the  thorax  was  opened,  the  alternate  motions  of  the  lungs  were 
obferved  to  go  on  very  brilkly  ;  but  they  appeared  to  be  dilated,  and 
ilTued  out  at  the  wound  when  thecheft  was  contradled,  and  %>u  e  verfa 

However  difficult  it  may  be  thought,  at  firft  fight,  to  account 
for  the  appearances  in  thefe  experiments,  yet  it  is  eafy  to  fhew, 
that  the  lungs  cannot  be  endued  with  a  power  of  expanding  them- 
felves,  independent  of  the  dilatation  of  the  thorax,  as  Mr  Bremond 
feems  to  think,  after  Platerus,  Sennertus,  and  others,  who  in  this 
followed  the  Arabian  phyficians. 

As  the  lungs  are  compofed  of  an  Infinite  number  of  veficles  and 
cellular  interflices  §,  which  are  partly  made  up  of  elaftic  con- 
tracflile  fibres,  it  is  eafy  to  perceive  that  when  diflended  with  air, 
they  inuft  endeavour  to  reduce  themfelves  to  their  former  bulk 
but,  fuppofing  the  veficles  of  the  lungs  empty  and  collapfed,  by 
what  mechanifm  can  they  expand  themfelves,  or  where  are  the  an- 
tagonifl  mufcles  that  can  overcome  the  natural  contradlion  of  their 
fibres  ?  All  the  hollow  mufcles  of  animals  are  continually  endea¬ 
vouring  to  contrail,  nor  can  they  be  dilated  by  any  mechanifm  of 
their  own :  thus  the  bladder  of  urine,  which  may  be  compared  to 

L  2  a 

*  Memoires  de  I’Acad.  des  feiences  1739,  edit.  8vo,  p.  463.  and  465. 

\  Ibid.  p.  464.  and  465. 

%  Memoires  de  1  Acad,  des  fei  ences,  p.  468. 

§  The  reader  may  fee,  that  our  reafoning  here  is  of  equal  force,  whether  the  lungs  are 

fuppofed  entirely  cellular,  with  Helvetius  (a),  or  partly  veficular  partly  cellular,  with 

W inflow 

(fl)  Memoires  de  I’Acad.  des  feiences  edit.  8vo,  p.  30,  31.  i6ff. 

•  (b)  Anatomic,  feet.ix.  No.  105.  106.  107. 


a  fingle  veficle  of  the  lungs,  fpontaneoufly  contrails  itfelf,  when 
the  urine  is  evacuated,  and  would  for  ever  remain  in  this  flate, 
were  it  not  dilated  by  the  urine  flowing  anew  into  it.  In  the 
fame  manner  the  flomach  and  inteftines,  which  are  hollow  mufcles, 
have  nothing  in  their  ftrudlure  by  which  they  can  expand  them- 
felves  :  they  are  ever  endeavouring  to  arrive  at  their  leaft  capacity, 
and  are  only  prevented  by  the  aliment,  air,  and  other  fluids  con¬ 
tained  in  them.  It  follows,  therefore,  that  ,the  pulmonary  veficles 
and  cells  which  are  compofed  of  elaflic  contradlile  fibres,  cannot 
be  dilated  by  any  power  or  adlion  of  their  own. 

But  further,  if  Mr  Eremond’s  experiments  prove  any  thing,  the 
lungs  have  not  only  a  power  of  infpiring  air  by  the  trachea,  but, 
although  this  fluid  is  denied  its  ufual  accefs  by  the  glottis,  can  ex¬ 
pand  themfelves  alternately,  notwithflanding  the  prefTure  of  the 
atmofphere  upon  their  external  furface  refilting  fuch  expanfion  ; 
which  is  much  the  fame  as  if  one  fhould  afhrm,  that  a  bladder  per¬ 
fectly  empty,  with  a  tight  ligature  about  its  neck,  could,  by  its 
own  proper  power,  fwell  and  overcome  the  prefTure  of  the  external 
air. 

Having  fhewn  that  the  lungs  cannot  pofTibly  be  endued  with  a* 
power  of  expanding  themfelves,  it  remains,  that  we  now  inquire, 
to  what  caufes  their  apparent  motions,  in  Mr  Bremond’s  experi¬ 
ments,  were  owing. 

In  the  two  firfl  experiments  above  mentioned,  when  the  cavity 
of  the  thorax  was  enlarged  by  the  aClion  of  the  infpiratory  mufcles, 
a  fmall  portion  of  air  would  be  received  by  the  glottis  into  the 
lungs  of  the  wounded  fide  :  but  as  this  could  bear  no  greater  pro¬ 
portion  to  the  air  entering  by  the  wound,  than  the  aperture  of  the 
glottis  did  to  this  opening,  the  ribs  would  at  that  time  recede  from 
the  lungs,  which  therefore  would  feem  to  fubfide.  When  the  tho~ 
rax  collapfed,  the  air  contained  betwixt  the  ribs  and  the  furface 
of  the  lungs  efcaping  by  the  wound,  the  lungs  would  Toon  become 
contiguous  to  the  ribs,  and  even  part  of  them  would  be  pufhed 
out  at  the  opening,  not  only  on  account  of  the  convulfive  contrac¬ 
tion  of  the  thorax  fqueezing  the  lungs  much  more  than  in  ordi¬ 
nary 
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nary  expiration,  but  partly  from  the  fmall  quantity  of  air  received 
by  the  glottis  during  the  former  infpiration,  and  not  yet  wholly 
expelled,  which  being  rarified  by  the  heat  of  the  lungs,  muft  con- 
fiderably  increafe  their  bulk. 

TfiE  apparent  contracftion  therefore  of  the  lungs,  when  the  dogs 
endeavoured  to  infpire,  as  remarked  by  Mr  Bremond  in  his  ex¬ 
periments,  is  in  my  opinion  to  be  aferibed  entirely  to  the  enlarge¬ 
ment  of  the  thorax,  which  at  this  time  rifes  from  the  anterior  furface 
of  the  lungs ;  while  they,  following  the  diaphragm  now  flrongly 
drawn  down  towards  the  abdomen,  really  recede  from  the  Jlernum. 
And  if,  during  expiration,  upon  the  ribs  being  depreffed,  and  the 
diaphragm  being  forcibly  thruft  up  into  the  cavity  of  the  bread,  by 
the  drong  convuldon  of  the  abdominal  mufcles,  the  lungs  really  ap¬ 
peared  tofwell,  and  fome  portion  of  them  was  even  forced  out  at  the 
aperture  made  in  the  thorax  ;  yet  this  ought  not  to  be  attributed  to 
an  expanfion  of  the  lungs  happening  at  this  time,  but  rather  to  ^he 
fubfiding  of  the  ribs  and  the  protrudon  of  the  diaphragm  into  the 
ched,  whofe  cavity  being  therefore  much  diminidied,  the  lungs  (in 
fome  degree  indated)  not  only  fill  it,  but  being  preded  on  all  fides, 
are  thrud  out  at  the  wound,  where  there  is  lead  refidance  ;  as  foft 
clay,  leaven,  or  fuch  like  fubdances  when  fqueezed  in  the  hand,  are 
forced  through  the  interdices  between  the  fingers. 

But  further,  while  the  thorax  is  wounded  only  on  one  fide,  the 
lobes  of  the  other  fide  continue  to  follow  the  motions  of  the  ched 
as  ufual,  and  to  be  alternately  indated  with  air  rufhing  into  it  by 
the  glottis^:  when  therefore,  during  expiration,  the  air  is  forcibly 
expelled  out  of  thefe  lobes,  although  the  greated  diare  of  it  efcapes 
by  xhQ  glottis ;  yet,  fince  duids  prefs  equally  every  way,  fome  part 
mud  enter  the  large  branches  of  the  trachea  which  belong  to  the 
lobes  of  the  wounded  fide,  and  confequently  dilate  it ;  and  this  the 
more  remarkably,  as  the  animal  in  draining  to  cry  contrads  its 
glottis  more  or  lefs,  and  fo  renders  the  egrefs  of  the  air  through  it 
more  difHcult ;  hence,  during  expiration,  this  part  of  the  lungs 
will  appear  to  fwell  condderably,  and  fome  portion  of  this  part  will 

be 


*  Highmore  Dlfquifit.  anatom,  p.  i88. 
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be  puflied  out  at  the  opening  in  the  thorax,  not  only  as  its  cavity  is 
at  this  time  much  leffencd,  but  as  thefe  lobes  are  in  fome  degree 
inflated :  it  is  plain  however,  that  even  this  inflation  is  owing  to  the 
contracfliion  of  the  thorax  forcing  the  air  out  of  the  lobes  of  the 
found  fide. 

This  is  further  confirmed  by  an  obfervation  of  Dr  Houflion, 
who  obferves,  that  when  the  dog  cried,  his  lungs  burft  out  at  the 
wound,  but  when  he  was  filent,  they  retired  within  the  thorax  ; 
and  even  by  an  experiment  of  Mr  Bremond’s  own,  in  which  al¬ 
though,  after  making  an  opening  into  one  fide  of  the  thorax,  and 
breaking  three  or  four  ribs,  the  lungs  were  puflied  out  at  the 
wound,  every  time  the  bread  was  contracded ;  yet,  as  foon  as  the 
anterior  part  of  the  thorax  and  Jiernum  were  raifed,  and  both  fides 
of  the  bread  thus  laid  open,  the  lungs  indantly  collapfed,  and  re¬ 
mained  fo  without  any  motion,  notwithdanding  the  heart,  ribs,  and 
diaphragm  continued  their  alternate  motions  for  fome  time  f . 

Highmore,  who  mentions  his  having  made  numerous  experi¬ 
ments  upon  dogs,  in  order  to  fatisfy  himfelf  concerning  the  man¬ 
ner  in  which  refpiration  is  performed,  obferves,  that  when  both 
fides  of  the  thorax  had  large  wounds  made  in  them  at  once,  the 
lungs  always  collapfed  J:  nay,  there  is  not  one  of  the  many  experi¬ 
ments  related  by  Mr  Bremond  himfelf,  in  which  the  lungs  were 
pufhed  out  of  the  thorax,  when  both  fides  of  it  were  opened. 

It  mud  be  owned  indeed,  that,  in  two  experiments  of  the  illu- 
drious  Baron  Van  Swieten,  the  lungs  did  not  collapfe,  after  both  fides 
of  the  thorax  were  perforated,  but  were  protruded  through  the  a- 
pertures,  during  expiration  [|.  However,  it  is  to  be  obferved,  that  the 
wounds  feem  to  have  been  but  fmall ;  fince  he  afterwards  adds,  that 
when  the  opening  in  each  fide  of  the  thorax  parallel  to  the  ribs  was 
half  an  inch  or  more  in  length,  the  animals  quickly  died.  Further, 
while  the  animals  lay  quiet,  the  lungs  kept  within  the  cavity  of  the 
bread,  and  were  only  thrud  out  of  the  wounds,  when,  from  pain, 

they 

•  Philofophlcal  Tranfadions  abridged,  vol.  9.  p.  141. 

f  Memoires  d’  I’Acad.  des  fciences,  1739,  edit.  8vo,  p.  464. 

Difquifit.  anatom,  p.  188. 

[j  Gommet.  in  Boerhaav, Aphor  tom,  i.  p.  271. 
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they  made  great  efforts ;  and  dace  in  ftraining,  or  any  violent  mo¬ 
tion  of  our  mufcles,  we  always  contrail  the  glottis^  and  retain  the 
infpired  air  in  the  thorax,  it  is  probable,  that  the  eruption  of  the 
lungs  through  the  wounds,  in  expiration,  was  owing  to  the  air  be¬ 
ing  retained  in  them  while  the  thorax  collapfed.  Laflly,  That  illu- 
flrious  author  obferved,  that  during  infpiration  the  orifices  of  the 
wounds  became  lefs  patent,  by  the  ribs  being  drawn  nearer  one 
another,  fo  that  a  lefs  quantity  of  air  would  enter  by  them,  and  a 
greater  proportion  by  the  glottis:  hence  the  lungs  did  not  collapfe, 
as  always  happened  in  Highmore’s  experiments,  when  very  large 
openings  were  made  at  the  fame  time  in  both  fides  of  the  thorax ; 
but  when  a  hollow  tube,  whofe  aperture  greatly  exceeded  that  of  the 
glottis,  was  introduced  into  the  wound  of  each  fide,  the  lungs  in- 
ftantly  fubfided,  refpiration  ceafed,  the  voice  failed,  and  the  dog 
feemed  to  die 

With  regard  to  the  appearances  in  experiment  3d  above  mention¬ 
ed,  it  ought  to  be  obferved,  that  the  lungs  in  a  natural  Hate,  e- 
qually  fill  the  cavity  of  the  thorax  in  infpiration  and  expiration ;  if 
therefore  we  fuppofe  the  lungs  to  have  been  in  a  middle  Hate  of  dif- 
tention,  when  Mr  Bremond  made  his  ligatures  on  the  trachea,  their 
bulk  muff  have  been  confiderably  lefs  than  the  cavity  of  the  thorax 
when  moll  enlarged,  but  at  the  fame  time  greater  than  this  cavity 
when  the  cheft  is  violently  contradted:  fo  that  we  ought  not  to  be 
furprifed,  if,  upon  the  elevation  of  the  ribs  and  depreffion  of  the 
diaphragm  in  infpiration,  the  lungs  appeared  to  fubfide,  and  no 
longer  filled  the  thorax ;  or  if,  upon  the  confiridlion  of  the  breaft  in 
expiration,  they  feemed  to  fwell,  and  part  of  them  was  puflied  out  at 
the  wound. 

But  though  we  fuppofe  the  trachea  to  have  been  tied  during  in¬ 
fpiration,  yet  fince  the  ingenious  author  found,  notwithftanding 
the  ligatures,  that  after  the  death  of  the  dog,  a  final!  quantity  of 
air  blown  forcibly  through  the  trachea  paffed  into  the  lungs,  it  is 
not  improbable  that  the  diaphragm  and  ribs  ftrongly  fqueezing  the 
lungs  in  expiration,  had  forced  out  part  of  the  air  contained  in  them 

through 

*  Commentar.  In  Aphorifm.  Boerhaav.  tom.  i.  p.  271. 
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through  the  wind-pipe,  fo  as  to  have  reduced  them  to  a  moderate 
{late  of  expanfion. 

Lastly,  if  we  fhould  fuppofe  the  ligatures  to  have  been  made 
even  about  the  end  of  expiration  ;  yet  the  air  remaining  in  the  lungs 
being  raifed  by  their  heat,  would  foon  increafe  their  bulk  to  fucli 
a  degree,  as  that,  when  the  thorax  was  much  contra<5led,  part  of 
them  inufl  neceffarily  be  thrufl  out  at  the  wound.  Perhaps  alfo,  du¬ 
ring  the  enlargement  of  the  thorax^  a  fmall  quantity  of  air  might, 
notwithflanding  the  ligatures,  be  received  by  the  trachea  into  the 
lung  of  the  found  iide,  which,  upon  expiration,  would  be  chiefly 
forced  into  the  lung  of  the  wounded  iide ;  fince  its  egrefs  by  the 
glottis  would  be  difficult,  on  account  of  the  ligatures  on  the  trachea. 

That  the  apparent  motions  of  the  lungs  in  the  above  experi¬ 
ments  of  Mr  Bremond,  were,  in  fa(5l,  chiefly  owing  to  the  motions 
of  the  thorax^  particularly  to  the  alternate  deprefTion  and  afcent  of 
the  diaphragm,  an  experiment  related  by  the  author  himfelf  mull 
convince  us  ;  for  he  informs  us,  that  the  abdomen  of  a  living  dog 
being  laid  open,  and  a  hole  made  in  the  flefhy  part  of  the  diaphragm 
on  the  left  Iide,  the  lung  of  that  fide  inflantly  collapfed,  and  remain¬ 
ed  without  any  motion,  although  the  thorax  continued  to  be  alter¬ 
nately  dilated  and  contra(5led  for  a  conliderable  time  *.  Now,  if 
the  lungs  were  endued  with  a  power  of  expanding  and  contradling 
themfelves,  why  did  the  lung  of  that  fide,  where  the  diaphragm  was 
perforated,  immediately  collapfe  and  ceafeto  move?  Befides,  does  not 
this  experiment  fhew,  that  the  apparent  motions  of  the  lungs,  and 
their  egrefs  by  the  wounds,  were  chiefly  owing  to  their  being  alter- 
jiately  pufhed  up  into  the  cavity  of  the  thorax,  when  the  diaphragm 
was  relaxed?  That  the  afcent  of  this  mufcle  into  the  chell,  by  the 
convulfive  contradlion  of  the  abdominal  mufcles,  efpecially  when  the 
dogs  attempt  to  cry,  contributes  much  more  to  the  apparent  fwelling 
of  the  lungs  and  their  iffuing  out  of  the  thorax,  during  expiration, 
than  the  falling  of  the  ribs,  is  evident  from  another  experiment  of 
Mr  Bremond,  who  obferved  thefe  motions  of  the  lungs  to  continue, 
although,  with  his  hands,  he  forcibly  hindered  the  ribs  of  the 

wounded 

*  Memolres  de  I’Acad.  des  fcicnces  1739>  edit.  8vo,  p.  471. 
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wounded  fide  from  moving,  and  confeqiiently  from  prefling  the 
lungs  alternately 

M.  Bremond  always  obferved,  that  when  the  ribs  were  elevated, 
the  lungs  appeared  red,  but  became  paler  when  the  cavity  of  the 
breafi:  was  diminiflied  f .  The  lungs  being  no  longer  prefled  while 
the  thorax  was  enlarged,  admitted  the  blood  from  the  right  ventricle 
of  the  heart  more  readily  into  all  their  veiTels  j  but  being  ftrongly 
comprefled  by  the  afcent  of  the  diaphragm  and  deprefiion  of  the 
ribs,  this  blood  mull  in  part  be  expelled  j  when  of  courfe  they  be¬ 
come  paler. 

What  has  been  faid  above,  may  ferve  alfo  to  fhew  how  far  M. 
Heriflant  is  miftaken,  when,  from  fome  experiments  of  a  like  nature 
with  thofe  of  M.  Bremond,  he  concludes,  that  the  apparent  alternate 
dilatation  and  contra6lion  of  the  lungs  in  animals  whofe  thorax  is 
laid  open,  is  owing,  folely,  to  the  blood  pufhed  into  the  pulmonary 
artery  by  the  right  ventricle  of  the  heart,  which,  by  dilating  and 
unfolding  all  its  branches  and  ramifications,  mull:  make  the  whole 
fubftance  of  the  lungs  fwell,  and  caufe  the  air  to  rufii  into  their  ve- 
ficles  by  the  glottis  If  this  account  of  the  matter  were  juft,  the 
alternate  fwelling  and  falling  of  the  lungs  would  be  very  inconfider- 
able,  and  ought  to  correfpond  with  the  contradlion  and  dilatation 
of  the  heart ;  which  however  is  not  the  cafe.  Befides,  it  ought  not 
to  be  obferved  at  all,  when  the  pafiTage  of  the  air  into  the  veficles 
of  the  lungs  is  obftru(fted  by  ligatures  made  on  the  trachea,  contra¬ 
ry  to  what  happened  in  M.  Bremond’s  experiments. 

Thus  much  being  premifed,  to  ftiew  that  the  lungs  have  not 
properly  any  inherent  power  by  which  they  can  alternately  contra(ft 
and  dilate  themfelves,  but  that,  in  ordinary  and  healthful  refpira- 
tion,  they  follow  the  motions  of  the  thorax,  we  proceed  next  to  in¬ 
quire,  by  what  power  or  mechanifm  infpiration  and  expiration  al¬ 
ternately  fucceed  each  other,  or  why  the  intercoftal  mufcles  and 

M  diaphragm 

*  Memoires  de  I’Acad.  des  fclences  1739*  P*  4^2. 
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diaphragm  are  contracted  and  relaxed  by  turns,  as  long  as  life  re¬ 
mains. 

The  learned  Boerhaave,  in  order  to  account  for  the  alternate 
motions  of  the  thcrax  in  refpiration,  fuppofes,  that,  at  the  end  of 
infpiration,  the  blood  is  tranfmitted  in  fmaller  quantity  to  the  left 
ventricle  of  the  heart,  fince  the  pulmonary  vefTels  mud  be  confider- 
ably  comprefTed  by  the  lungs,  which,  at  that  time  are  greatly  dif- 
tended  with  air:  hence  he  conceives,  that  not  only  lefs  blood  will 
be  diflributed  to  the  intercoflal  mufcles  and  diaphragm,  but,  alfo,  that 
the  influence  of  their  nerves  mull  be  weakened  ;  as  the  fecretion  of 
the  fpirits  in  the  cerehelhmi  mufl:  be  diminiflred,  v/hen  a  fmaller 
quantity  of  blood  is  puflied  into  its  veflels  by  the  heart :  the  caufes, 
therefore,  which  are  fuppofed  to  contracfl  the  infpiratory  mufcles, 
being  weakened  at  the  end  of  infpiration,  thefe  mufcles  will  be  over¬ 
come  by  the  natural  refilition  of  the  elaflic  cartilages  of  the  ribs, 
together  with  the  re-aclion  of  the  abdominal  mufcles,  ci'C.  L  r. 
expiration  mufl:  neceflTarily  follow  j  but  no  fooner  does  the  blood,, 
by  the  motion  of  the  lungs  in  expiration,  flow  in  a  more  plentiful 
dream  to  the  left  ventricle  of  the  heart,  than  the  caufes  actuating 
the  infpiratory  mufcles  begin  to  increafe  j  whence  thefe  mufcles  are 
contracled  a-new ;  i.  e..  infpiration  is  produced,  to  which,  for  the 
reafons  above  mentioned,  expiration  mud  neceflarily  fucceed ;  and 
in  this  way  the  alternate  motions  of  the  died  in  refpiration  are  car¬ 
ried  on  through  life^.  This  theory,  it  mud  be  owned,  is  ingenious, 
and  has  an  air  of  flmplicity  which  further  recommends  it ;  but  if 
dridly  examined,  I  doubt  it  will  be  found  infufiicient  to  account 
for  the  alternate  motions  of  the  thoraXy2ind  the  other  appearances  of' 
refpiration^ 

I.  For,  if  at  the  end  of  infpiration  the  intercodal  mufcles  and 
diaphragm  were  relaxed,  on  account  of  the  fmaller  quantity  of 
blood  and  fpirits  then  didributed  to  them,  why  fliould  not  the  heart, 
Vv^hich  alfo  receives  its  nerves  from  the  cerebellum,  be  affeCted  in  the 
fame  way  ?  If  the  fecretion  of  vital  fpirits  were  diminiflied,  on  ac¬ 
count  of  the  flowing  of  lefs  blood  from  the  lungs  to  the  left  ventricle  of 

the 
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the  heart  at  the  end  of  infpiration,  how  could  the  pulfe  be  then  e- 
qually  ftrong  as  at  the  end  of  expiration?  which  however  is  the 
cafe,  as  far  as  our  fenfe  of  feeling  can  determine. 

2.  Although  we  lliould  grant,  that  at  the  end  of  Infpiration 
the  blood  flows  in  a  fmaller  flream  to  the  left  ventricle  of  the  heart, 
yet  it  will  not  follow,  that  the  cerebelliwt  will  ceafe  to  fupply  the  vi¬ 
tal  organs  with  fpirits  fufhcient  for  their  alternate  motions ;  fince 
we  know,  that  after  both  the  carotid  arteries  have  been  tied  in  a 
dog,  the  motions  of  the  heart  and  refpiration  went  on  in  the  ordi¬ 
nary  way,  while  in  the  mean  time  the  cerebrum  and  cerebellum  were 
deprived  of  more  than  one  half  of  the  blood  ufually  bellowed  upon 
them  *, 

3.  After  the  lungs  have  been  kept  for  foinc  confiderable  time 
in  a  collapfed  Rate  by  an  effort  of  the  will,  the  infpiratory  mufcles 
are  nofooner  left  to  themfelves,  than  immediately  they  contract,  and 
produce  a  new  infpiration  5  which,  however,  could  not  happen  if 
Boerhaave’s  theory  was  true ;  fince,  in  this  cafe,  the  blood  muft 
flow  with  more  than  ordinary  difficulty  through  the  pulmonary 
veffels,  and  confequently  the  caufes  actuating  the  infpiratory 
mufcles  mull  be  conliderably  weakened  f . 

4.  The  infufficiency  of  this  account  of  refpiration  is  further 
fliewn  by  the  experiments  of  Highmore  and  Bremond,  who  obferve, 
that  after  both  fides  of  the  thorax  were  laid  open,  the  diaphragm 
and  intercoflal  mufcles  continued  their  alternate  contracflions  for  a 
long  time,  although  the  lungs  were  collapfed  and  motionlefs  J.  Here 
we  find  the  motions  of  infpiration  and  expiration  continued  in  the 
thoraxy  while  the  lungs  remained  in  the  fame  flate,  and  when  there 

M  2  was 

*  Van  Swieten  Comment,  in  Boerhaav.  Aphor.  vol.  i  p,  266. 

f  This  argument  muft  conclude  with  the  greater  force,  fince  even  Boerhaave  himfelf  al¬ 
lows,  that  the  blood  palfes  lefs  freely  through  the  lungs  when  they  are  collapfed  than  when 
they  are  inflated.  “  Pulmone  per  aerem  diftento,  fanguini  pulfo  ex  cordis  dextro  thalamo, 

latiora  vafa  arteriofa,  et  venola,  minus  refiftunt,,tr£nfitum  expediunt  ;  faciunt  uc  omnis  ills 
“  rapiatur  eo  quam  celerrime  ventriculum  finiftrum  verfus :  collapfus  idem  vix  per  arteriam 

pulmonalem  irapleri  poteft  liquore  impulfo  ;  inflatus  per  vafa  aerifera,  facile  fanguiferorum 
“  impletionem  patitur.”  Boerh  Inftitut.  med,  §  200  No.  2. 

Highmore Difquifit.  anat.  p.  i8y.;  et  Memoires  de  I’Acad.  des  fciences  1739, 
p.  464.  467,  468.  -  , 
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was  no  caufe  which  cotild  make  the  blood  liow  alternately  through 
the  pulmonary  veffels  with  greater  or  lefs  eafe,  nor  confequently 
render  the  infpiratory  mufcles  alternately  paralytic,  through  a  de¬ 
fect  of  blood  and  fpirits. 

5.  Lx^stly,  The  various  appearances  of  refpiration,  in  the  air- 
pump,  difeafes  of  the  head,  ajihma,  and  the  fymptoms  in  melan¬ 
choly  people,  are  not  to  be  accounted  for  from  Boerhaave’s  theory, 
and  are  alone  fufficient  to  overturn  it :  but  of  this  more  after¬ 
wards. 

The  late  ingenious  Dr  Martine,  aware  of  the  difficulties  attend¬ 
ing  Boerhaave’s  account  of  refpiration,  has  propofed  the  alternate 
compreffion  of  the  phrenic  nerves  at  the  end  of  infpiration,  as  the 
caufe  which,  at  that  time,  renders  the  diaphragm  paralytic,  and 
confequently  produces  expiration:  he  feems  indeed  to  doubt,  whe¬ 
ther  the  alternate  preffure  of  the  inflated  lungs  on  the  poflerior  part 
of  the  p'eura,  can,  at  the  end  of  infpiration,  intercept  the  influence 
of  the  nerves  belonging  to  the  intercoflal  mufcles  'vvhich  lie  behind 
it :  but  as  the  phrenic  nerves  run  between  the  lungs  and  pericar-^ 
diiun,  and  are  only  covered  by  the  thin  rnedwfiiniim^  he  thinks,  that, 
at  the  end  of  infpiration,  when  the  lungs  are  much  diflended  with 
ratified  air,  thefe  nerves  mufl  fuffer  fuch  a  remarkable  compreffion, 
as  to  render  the  diaphragm  to  which  they  are  diftributed  para¬ 
lytic  But  this  account  of  the  motions  of  refpiration,  however  in¬ 
genious,  wall  be  found  perhaps  ftill  defe(5live,  and  even  lefs  latis- 
facdory  than  that  of  the  learned  Boerhaave. 

I.  By  Martine’s  theory  we  are  not  informed  how  the  intercoflai 
mufcles  are  alternately  contracfled,  as  well  as  the  diaphragm.  It  is 
not  probable,  that  the  nerves  of  the  intercoflal  mufcles  can  fuffer 
any  more  compreffion  than  ufual  at  the  end  of  infpiration  ;  nor 
would  it  ferve  the  author’s  purpofe  to  fuppofe  they  do,  fince  he 
feems  to  agree  with  thofe  who  are  of  opinion,  that  the  two  orders 
of  intercoflal  mufcles  are  antagonifls  to  one  another,  and  confe¬ 
quently  are  contrafled  at  different  times. 


®  Ed’nburgh  Medical  iifiays,  vol.  i.  art.  12, 
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2.  Since  the  author  allows,  that  during  iiifpiration  the  nerves 
become  rather  freer  from  comprelTion,  why  ihould  not  the  diaphragm 
remain  contradled,  and  confequently  the  lungs  continue  in  their  moil 
expanded  Rate  ?  He  fays  indeed,  that  the  infpired  air,  rarified  by 
the  heat  of  the  bread,  and  not  finding  an  exit  free  or  wide  enough 
by  the  glottis^  will  at  this  time  prefs  more  upon  the  veficles  and 
membranes  of  the  lungs*,' which  preffure  mufl  be  communicated  to 
the  phrenic  nerves  running  along  the  pericardium^  and  which  are 
covered  only  by  the  mediaflinum. 

Bu  t  furely  the  rarifadlion  of  the  air  at  the  end  of  infpiration,  is 
not  fo  remarkable  or  fudden,  but  that  it  can  ilFue  fall  enough  out 
by  the  aperture  of  the  glottis,  to  preferve  it  in  lequiUbrio  with 
the  external  air:  behdes,  as  infpiration  does  not  immediately  follow 
expiration,  but  after  a  fliort  paufe,  ought  not  the  air  contained  in 
the  lungs  at  the  end  of  expiration  to  be  ratified,  and  fo  produce 
the  fame  effedijby  its  preffure  upon  the  veficles  of  the  lungs  and  phre¬ 
nic  nerves,  as  at  the  end  of  infpiration?  The  author,  it  is  true, 
feems  to  have  been  aware  of  this  ;  and  therefore  fuppofes,  that,  at 
the  end  of  expiration,  the  contraclile  fibres  and  membranes  of  the 
lungs  will,  by  their  re-a6tion,  prevent,  in  fome  meafure,  the  inflating 
air  from  prefling  with  its  whole  force  on  the  phrenic  nerves.  But 
will  not  this  hold  equally  true  at  the  end  of  infpiration?  and  will  not 
the  elaflic  fibres  and  membranes  of  the  lungs  re-aH  with  much 
greater  force  when  they  are  confiderably  flretched  by  infpiration,  than 
when  fo  much  relaxed  at  the  end  of  expiration?  As  the  lungs,  there¬ 
fore,  both  in  expiration  and  infpiration,  equally  fill  the  cavity  of  the 
thorax,  the  compreflion  which  the  phrenic  nerves  fufler  from  them, 
will  be  pretty  much  the  fame  at  the  end  of  expiration,  as  in  a  Rate 
of  full  infpiration ;  and  confequently  the  difference  of  this  preffure 
cannot  account  for  the  alternate  motions  of  the  diaphragm  to  which 
they  belong. 

3.  If,  at  the  end  of  infpiration,  the  phrenic  nerves  fuffered  Rich  com- 
preffion  from  the  inflated  lungs,  as  to  render  the  diaphragm  paraly¬ 
tic,  how  comes  it  to  pafs,  that,  after  a  full  infpiration,  we  can,  by 
an  effort  of  the  will,  keep  this  mufcle,  for  a  confiderable  time,  in  a 

Rrong 
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ftrong  ftate  of  contraaion,  and  thtis  hinder  expiration  from  follow- 
iiig  infpiration? 

4.  Further,  in  one  of  M.  Bremond’s  experiments,  where  the 
kings  remained  collapfed  and  without  motion,  and  confequently 
where  the  phrenic  nerves  muft  have  been  expofed  to  an  equal  de« 
gree  of  comprelTion,  the  intercokal  mufcles  and  diaphragm  conti¬ 
nued  to  be  alternately  contraded  and  relaxed  for  above  a  quarter  of 
an  hour 

5.  That  the  motions  of  refpiratlon  vary  according  to  the  quan¬ 
tity  or  quality  of  the  blood  thrown  into  the  pulmonary  artery,  to 
the  free  or  difficult  pafl'age  it  meets  with  in  the  veffels  of  the  lungs,, 
and  to  the  heat  or  coldnefs,  rarity  or  denfity  of  the  air,  are  circuni- 
flances  which  cannot  be  explained  by  this  theory, 

6.  Lastly,  N°.  2.  3.  4.  and  5.  of  the  arguments  mentioned  in 
fed.  2.  to  fhew  that  the  alternate  motions  of  the  heart  cannot  be  owing, 
to  the  comprcffion  of  the  nerves,  are  here  of  equal  force  ;  for  the  fbft 
and  fpungy  lungs  are  lefs  capable,  even  when  inflated,  of  compref- 
ling  the  nerves,  than  the  firmer  arteries  and  auricles  of  the  heart. 

The  various  opinions  of  other  writers,  I  fliall  not  flay  to  enu¬ 
merate,  much  lefs  undertake  to  examine,  but  proceed  to  give  an  ac¬ 
count  of  the  motions  of  the  thorax,  which  it  is  hoped  will  tend  equally 
to  explain  the  appearances  obferved  in  refpiratlon,  whether  the  lungs 
and  other  inftruments  concerned  in  it  be  in  a  natural  or  difeafed  flate. 

I.  During  infpiration  and  expiration,  the  blood  finds  an  eafy 
paffiige  through  the  veffels  of  the  lungs,  as  by  their  alternate  infla¬ 
tion  and  contradion,  it  is  preffed  forward  to  the  left  ventricle  of 
the  heart.  After  infpiration  is  completed,  it  begins  to  flow  with 
more  difficulty  ;  and  at  the  end  of  expiration  (if  infpiration  does 
not  foon  fucceed)  its  motion  is  ftill  lefs  free.  After  expiration,  there¬ 
fore,  the  blood,  on  account  of  its  difficult  paffage  thro’  the  pulmonary 
veffels,  is  partly  accumulated  in  them,  and,  by  ftretching  their  fen- 
fible  fibres  and  membranes,  ads  as  a  Jlinmlus  upon  the  pulmonic 

nerves. 


^  Memoires  de  I’Acad.  des  fciences  1739,  p.  ^168. 
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nerves,  occafioning  an  iincafy  fenfe  of  fulnefs,  floppage,  or  fnfFoca- 
tlon  in  the  breaffc,  which  is  more  or  lefs  remarkable,  according  to 
the  time  during  which  refpiration  is  (topped,  the  capacity  of  the 
pulmonary  vellds,  and  the  quantity  of  blood  thrown  into  them 
by  the  right  ventricle  of  the  heart. 

That  a  Jlimulus  affecting  the  heart  and  alimentary  canal  fliould 
be  the  caufe  of  their  alternate  contractions,  as  we  have  (hewn  above, 
is  not  improbable,  the  irritating  caufe  being  applied  immediately  to 
the  organ  to  be  moved  ;  but  that  the  diaphragm  and  intercoftal 
mufcles  (hould  be  brought  into  contraction,  by  a  Jlmulus  aCting 
upon  the  lungs,  may  at  (ir(l  appear  unlikely,  though,  upon  further 
conhderatlon,  we  may  affure  ourfelves  of  the  reality  of  the  fadl,  from 
the  (trongeft  analogy.  Thus,  for  example;  if  a  few  drops  of  water, 
or  any  other  liquor,  by  an  accident  in  fwallowing,  fall  into  the 
trachea^  the  diaphragm  and  intercoftal  mufcles  are  inflantly  brought 
into  acflion,  and  continue  to  be  agitated  with  alternate  contraclions 
and  relaxations,  till  the  ftimulating  caufe  is  removed.  Again,  if 
a  thin  humour  fecreted  in  too  great  quantity,  by  the  veffels  and. 
glands  of  the  bronchia,  diftils  upon  the  veficles  of  the  lungs,  alter¬ 
nate  convuKions  of  the  diaphragm,  intercoftal  and  abdominal 
mufcles  enfuc  ;  which  are  repeated  till  the-  irritating  caufe  is  lef^ 
fened  or  expelled.  In  a  true  peripneumony  alfo,  when,  by  reafon  of  an 
obflruClion  in  the  pulmonary  arteries,  the  blood  paffes  through  the 
lungs  with  great  difficulty,  a  diort  cough  is  almoft  a  conftant  fymp- 
tom.  Is.  it  not  therefore  reafonable  to  infer,  that  a  lefs  Jlimulus  or 
uneafy  fenfation  in  the  veflfls  of  the  lungs,  will  be  followed  by 
gentler  contratdions  of  the  infpiratory  mufcles 

After  expiration  is  hnilhed,  the  blood  beginning  to  beaccumu^ 
lated  in  the  lungs,  will,  not  only  by  its  quantity  (Iretching  their  vef- 
fel's,  but  alfo  by  its  heat,  occafion  an  uneafy  fenfation,  that  is,  aCl 
upon  thefe  parts  as  a  famulus ;  in  confequence  of  which  the  dia¬ 
phragm  and  intercoftal  mufcles  are  contracted,  and  infpiration  is. 
performed ;  whereby  the  blood  being  not  only  cooled  by  the  exter¬ 
nal  air,  but  its  paffage  being  alfo  promoted  towards  the  left  ven¬ 
tricle  of  the  heart,  the  f  imulus  or  uneafy  fenfition  ceafes  :  hence 

thefe. 
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thefe  mufcles  are  relaxed;  and  confequently,  by  the  re-aiflion  of  the 
cartilages  of  the  ribs,  and  the  ilreiched  abdominal  mufcles,  &c.  the 
cavity  of  the  thorax  is  leflened,  i.  e.  expiration  is  performed;  which, 
on  account  of  the  difagreeable  fenfacion  which  begins  to  be  felt  in 
the  lungs,  is  foon  fucceeded  by  a  new  infpiration. 

Although,  in  ordinary  breathing,  we  are  but  little  fenfible 
of  this  uneafinefs,  arifing  from  the  difficult  paffage  of  the  blood  thro’ 
the  lungs  after  expiration  is  finiffied  ;  yet  if  one  attends  to  it,  and 
reftrains  infpiration  for  fome  time,  it  becomes  very  perceptible :  and 
as  in  afthmatic  patients,  the  laborious  contradlions  of  the  infpira- 
tory  mufcles  are,  doubtlefs,  owing  to  an  anxiety  and  fenfe  of  fuf- 
focation  in  the  breafl ;  fo  it  is  reafonable  to  think,  that  in  healthful 
people,  the  gentle  Jlimulus  of  the  warm  blood  accumulated  in  the 
pulmonary  veffels,  is  the  caufe  of  ordinary  infpiration. 

Further,  a  variety  of  appearances  concur  to  perfuade  us,  that 
the  blood  adling  as  a  Jlimulus  on  the  veffels  of  the  lungs,  after  expi¬ 
ration,  is  the  caufe  of  the  fucceeding  contradlion  of  the  diaphragm 
and  intercohal  mufcles.  Thus  we  obferve,  that  as  the  blood  flows 
in  greater  or  lefs  quantity  through  the  lungs,  infpiration  and  expi¬ 
ration  more  quickly  or  flowly  fucceed  each  other.  Hence  in  a  high 
fever,  the  breathing  is  much  quicker  than  in  health  *,  when  one 
lies  a-bed  ;  and  every  one  knows  how  both  the  pulfe  and  refpira- 
tion  are  accelerated  by  violent  exercife.  Though  the  quantity  of 
blood  flowing  through  the  lungs  remains  the  fame,  yet  if  its  heat 
and  bulk  be  increafed,  refpiration  becomes  more  frequent :  hence  in 
bagnios,  and  in  the  heat  of  fummer,  we  breathe  oftener  than  in 
our  common  rooms,  and  in  more  temperate  feafons.  Again,  when 
any  obftruclion  happens  in  the  pulmonary  veffels,  which  renders 
the  paffage  of  the  blood  thro’  them  more  difficult  than  in  health, 
refpiration  is  more  laborious  and  more  frequently  repeated :  hence 

the 

*  In  fevers,  we  fometlmcs  meet  with  a  very  quick  pulfc,  while  yet  the  breathing  feems  to  be 
fcarcely  quicker  than  in  health  ;  but  in  fuch  cafes,  the  pulfe  is  fmall  and  quick,  and  confe¬ 
quently  the  quantity  of  the  blood  palling  through  the  lungs  may  be  little  more  than  in 
health  :  when,  although  the  motion  of  the  heart  be  flower,  yet  it  throws  out  more  blood  at 
every  contraction. 
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* 

tiie  quick  breathing  in  peripneumonles,  and  other  diforders  confe- 
quent  upon  the  obflrudlion  of  the  lungs.  If  a  portion  of  the  lungs  be 
rendered  ufelefs,  or  be  wholely  confumed  by  an  ulcer,  the  patient  is 
fliort-breathed  and  fubjedl  to  aflhinatic  fits,  upon  the  leaf!  fatigue, 
or  upon  any  increafe  of  motion  or  rarefaction  in  the  blood. 

JL  «' 

Since  therefore  it  appears,  that  the  motions  of  refpiration  are, 
Cittern  paribus,  always  proportional  to  the  quantity  of  blood 
thrown  into  the  pulmonary  vellels,  and  its  eafy  tranfit  thro’  them, 
this  fluid  ought  to  be  elleemed  the  caufe  which  excites,  regulates, 
and  continues  thefe  motions :  and  fince  refpiration  is  more  frequent 
and  laborious,  when  a  lefs  quantity  of  blood  pafTes  with  greater 
difficulty  through  the  lungs,  than  when  a  larger  ftream  hows 
thro’  their  veffels  with  more  eafe;  thefe  increafed  motions  of  the 
thorax  cannot  be  owing  to  the  infpiratory  mufcles  being  more  plenti¬ 
fully  fupplied  with  blood  and  fpirits,  but  muft  proceed  from  the 
Jrimulus  or  uneafy  fenfation  accompanying  the  difficult  pafTage  of 
the  blood  thro’  the  pulmonary  veffels,  or  its  ftagnation  in  them. 
And  does  not  this  plainly  ffiew,  why  bleeding  affords  more  fpeedy 
relief  in  fits  of  difficult  breathing,  than  any  other  remedy  I 

2.  If  it  be  aflved,how  a  fiimichis  or  uneafy  fenfation  in  the  lungs 
can  affedl  the  infpiratory  mufcles,  with  which  they  feem  to  have  no 
immediate  connedion  ?  I  ffiould  anfwer.  It  were  eafy  to  aferibe  this 
effeCl  to  a  fympathy  between  their  nerves  ;  a  phrafe  indeed  oftencr 
ufed  than  well  underftood  !  but  as  the  pulmonic  plexus  has  no 
greater  connection  or  communication  with  the  phrenic  nerves,  and 
thofe  which  fupply  the  intercoffal  mufcles,  than  with  the  nerves  of 
the  ftomach,  inteftines,  and  other  abdominal  ^ifeera,  wliich  are  no 
ways  affeded  by  the  gentle  Jiimulus  of  the  blood  as  it  paffes  thro’ 
the  pulmonary  veffels  ;  I  think  we  cannot  fairly  aferibe  the  motions 
of  the  infpiratory  mufcles  to  any  fympathy  proceeding  from  a  con- 
nedion  or  communication  between  their  nerves  and  thofe  of  the 
lungs.  Further,  as  the  nerves  of  the  infpiratory  mufcles  and  lungs 
moll  certainly  do  not  terminate  precifely  in  the  fame  part  of  the 
brain,  but  probably  in  places  fomewhat  diffant  from  each  o- 

N  therj^ 
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ther,  any  fympatliy  that  obtains  between  them,  as  proceeding  from 
one  common  origin,  mnft  be  owing  to  fomething  equally  prefent  in 
thefe  feveral  places,  i.  e,  to  the  mind  or  fentient  principle :  for  with¬ 
out  fuppofing  fome  percipient  being  in  the  brain,  how  can  an  ir¬ 
ritation  of  the  extremities  of  the  nerves,  taking  their  rife  from  one 
part  of  that  organ,  occafion  a  more  than  ordinary  derivation  of  fpi- 
rits  into  fuch  nerves  as  have  their  origin  from  a  different  part  ?  If 
external  objedls  adl  on  the  nerves  only,  by  putting  a  ftop  to  the  e- 
quable  progreffion  of  their  fluids,  or  by  exciting  fome  vibratory  mo¬ 
tions  in  them,  how  can  any  of  thefe  occafion,  not  only  a  more  co¬ 
pious  derivation  of  fpirits  through  the  nerves  thus  affecfled,  but  al- 
fo  through  a  variety  of  other  nerves  with  which  they  have  no  con¬ 
nection,  and  whofe  rife  is  from  a  different  part  of  the  brain?  The 
fympatliy,  therefore,  or  confent  obferved  between  the  nerves  of  va¬ 
rious  parts  of  the  body,  is  not  to  be  explained  mechanically,  but 
ought  to  be  afcribed  to  the  energy  of  that  fentient  being,  which 
in  a  peculiar  manner  difplays  its  powers  in  the  brain,  and,  by  means 
of  the  nerves,  moves,  actuates,  and  enlivens  the  whole  machine. 

But  further,  if  the  fympathy  obfervable  between  different  parts 
of  the  body,  be  wholely  owing  to  the  connedtion  or  communication 
of  their  nerves,  how  comes  the  pupil  to  be  contradled  by  the  adtion 
of  light  on  the  retina,  when  the  nerves  of  the  uvea  have  not  on¬ 
ly  no  communication  with  the  optic  nerve,  but  arife  from  a  pretty 
diflant  part  of  the  brain  ?  or,  if  there  were  fome  general  fympathy 
between  the  nerves,  why  lliould  not  the  longitudinal  fibres  of  the 
tivea  be  contradted,  as  well  as  the  orbicular  ones,  and  fo  the  coardla- 
tion  of  the  pupil  be  prevented  ?  If  the  alternate  contradlions  of  the 
infpiratory  mufclcs  were  owing  merely  to  their  receiving  a  few  ner¬ 
vous  twigs  from  the  intercoftals,  which  furnifli  xht  plexus  pulmonicus, 
why  is  not  the  heart  and  alimentary  canal  equally  affedled  with 
them,  by  a  Jlimulus  or  uneafy  fenfation  in  the  lungs  ?  why  are  not 
the  intercoftal  mufcles  as  much  convulfed  in  vomiting  as  the  dia¬ 
phragm  and  abdominal  mufcles  ?  and  why,  upon  an  irritation  of 
the  membrane  of  the  nofe  and  trachea,  are  not  the  abdominal  mufcles 
contradled,  till  the  infpiratory  mufcles  begin  to  be  relaxed?  Thefe 

queftions 
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queftions  will  fcarce  be  anfwered  fatisfacflorily,  upon  any  fcheme  of 
fympathy  depending  wholely  on  the  communication  or  connedlion  of 
nerves  ;  but  have  no  difficulty  in  them,  if  the  motions  now  mention¬ 
ed  be  referred  to  the  mind  or  fentient  principle. 

When,  therefore,  in  confequence  of  a  difagreeable  fenfation  in  the 
lungs,  arifing  from  the  difficult  paffage  of  the  blood  through  their 
veffels  foon  after  expiration  is  finifhed,  the  infpiratory  mufcles  are 
contradled  ;  we  are  not  to  afcribe  this  to  any  unknown  fympathy  a(5l- 
ing  mechanically  upon  thefe  mufcles  or  their  nerves  ;  but  to  the 
MIND  or  fentient  principle,  which  being  affedted  by  the  uneafy  per¬ 
ception  in  the  lungs,  is  thereby  excited  to  increafe  the  adtion  of  the 
nervous  influence  upon  the  intercoftal  mufcles  and  diaphragm ;  by 
which  the  cavity  of  the  thorax  being  enlarged,  and  the  lungs  infla¬ 
ted  with  freffi  air,  the  difagreeable  fenfation  in  them  is  removed  j 
and  confequently  the  extraordinary  contraction  of  the  infpiratory 
mufcles  ceafes:  hence,  by  the  re-action  of  the  elaftic  cartilages  of 
the  ribs,  abdominal  mufcles, the  cavity  of  the  thorax  is  leflened, 
i.  e.  infpiration  is  naturally  followed  by 'expiration ;  which  again 
muft  foon  be  fucceeded  by  a  new  infpiration,  on  account  of  the  par¬ 
ticular  fenfation  which  begins  to  arife  in  the  lungs. 

3.  It  does  not  appear,  that  any  effort  of  the  mind  or  fentient 
principle  is  neceffary  to  expiration  ;  for  this  naturally  takes  place  as 
foon  as  the  mufcles  of  infpiration  ceafe  to  acfl.  The  re-ac5lion  of  the 
cartilages  of  the  ribs  and  flretched  'pericardium  and  peritoudeum^  are 
wholely  owing  to  the  elafticity  of  the  parts,  and  not  to  any  mufcular 
contracflion  or  additional  force  communicated  to  them  at  this  time  ; 
nay,  the  re-ac5lion  of  the  abdominal  mufcles  in  expiration,  feems  to 
be  pretty  much  of  the  fame  kind ;  altho’  it  is  not  improbable,  that 
the  extenflon  of  their  fibres,  by  the  depreffion  of  the  diaphragm 
in  infpiration,  may,  as  a  very  gentle  Jlimulus^  excite  ,in  them  a  true 
mufcular  contraction  *.  However,  this  irritation  prompting  the 

N  2  abdominal 

*  The  fame  thing  may  be  fald  of  the  (lernocoftal  mufcles,  which  are  generally  thought 
to  pull  the  Jiernum  and  cartilages  of  the  ribs  downwards  and  backwards  in  expiration,  but 
which  feem  fcarcely,  if  at  all  to  adl,  in  ordinary  and  gentle  expiration. 


100 


OF  THE  VITAL  AND 


abdominal  mufcles  to  contradl  at  the  end  of  mfpiration,  miifl  be 
inconhderable,  and  in  no  ways  like  the  convullive  motions  brought 
on  other  mufcles  by  a  Jllmuliis ;  fince,  when  they  are  greatly  flretched 
by  a  very  full  infpiration,  we  do  not  find  any  difficulty  in  preventing 
their  contradlion,  or  in  moderating  it  as  we  pleafe ;  while,  on  the 
contrary,  in  vomiting,  their  motions  are  altogether  convulfive  and 
involuntary.  Further,  the  thorax  of  dead  animals  being  in  a  full 
ftate  of  expiration,  fhews  that  this  is  brought  about,  after  all  muff- 
cular  a(ff;ion  ceafes,  by  the  mere  elaffic  force  of  the  parts.  Nor  is 
it  any  objedlion  here,  that  when  air  is  blown  into  the  thorax  of  a 
dead  body,  expiration  is  performed  more  flowly  than  in  a  living  one ; 
bccaufe,  by  the  cold  and  total  ffagnation  of  the  fluids,  the  parts  not 
only  become  more  rigid,  and  the  articulations  of  the  ribs  lefs  move- 
able,  but  the  inftruinents  of  expiration  lofe,  in  a  good  meafure,  their 
claflic  power. 

Lastly,  The  appearances  obfervable  in  comatous  patients,  and 
which  we  fliall  hereafter  take  notice  of,  fliew,  that  whereas  infpira¬ 
tion  is  owing  to  the  energy  of  the  fentlent  principle,  and  is,  there¬ 
fore,  infuch  cafes,  infome  degree  interrupted,  expiration  is  perform¬ 
ed  as  ufual ;  which  could  not  happen,  if,  like  infpiration,  it  proceed¬ 
ed  from  the  mind,  or  from  any  particular  fenfation  directing  it  to 
put  certain  mufcles  in  adlion ;  for  in  that  cafe  there  ought  to  be  a 
paufe  at  the  end  of  infpiration,  as  well  as  at  the  end  of  expiration. 
Upon  the  whole,  therefore,  we  may  conclude,  that  expiration  natu¬ 
rally  enfues  as  foon  as  ever  the  infpiratory  mufcles  ceafe  to  adl, 
chiefly  by  virtue  of  the  elafticity  of  the  flretched  parts,  and  fcarcely 
by  the  power  of  any  mufcular  contraction 

FIere  we  may  obferve  a  remarkable  analogy  betwixt  the  mo¬ 
tions  of  the  pupil,  and  thofe  of  the  thorax  in  refpiration.  The  con- 
tra6lion  of  the  pupil,  when  light  is  admitted  into  the  eye,  is  owing 
to  the  mufcular  contradlion  of  the  circular  fibres  of  the  uvea,  in 
which,  therefore,  it  feems  to  correfpond  with  infpiration ;  but  its 

relaxation, 

*  what  is  faid  here,  Is  only  meant  of  ordinary  and  gentle  expiration,  which  is  performed 
without  confeioufnefs,  or  the  alEftance  of  any  of  thofe  mufcles  which  a^l  in  violent  expira¬ 
tion. 
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relaxation,  when  the  Jlitnuhis  of  light  ceafes,  is  produced  merely  by 
the  natural  contraclion  of  the  longitudinal  fibres  of  this  membrane ; 
and  confequently  in  this  it  refembles  expiration. 

4.  If  it  be  demanded,  why,  after  the  lungs,  by  an  effort  of  the 
will,  have  been  kept  for  fome  time  in  a  flate  of  full  infpiration,  the 
infpiratory  mufcles  are  immediately  relaxed,  when  this  effort  ceafes, 
and  not  rather  continued  in  a  Rate  of  contracftion,  feeing  there  is  an 
uneafy  fenfation  in  the  lungs,-  equal  to  what  happens  after  expira¬ 
tion  ?  the  anfwer  is.  That  the  difagreeable  fenfation  is  of  a  different 
kind,  and  which  the  keeping  the  lungs  in  a  flate  of  infpiration 
would  tend  rather  to  increafe  than  remove  :  for  fuch  is  the  conflb 
tution  of  our  frame,  and  the  law  of  that  wonderful  union  between 
the  foul  and  the  body,  that  the  former,  upon  any  uneafy  percep¬ 
tion,  produces  fuch  motions  and  changes  in  the  latter,  as  naturally 
and  mofl  effectually  tend  to  lefl’en  it,  or  expel  the  irritating  caufe. 
Thus  the  uneafy  fenfation  ariffng  from  the  adlion  of  light  upon  the 
tender  retina^  is  not  followed  by  a  contraclion  of  the  longitudinal 
fibres  of  the  uvea^  becaufe  this  would  not  have  the  effeCl  of  dimi- 
nifhing,  but  of  adding  to  the  difagreeable  perception.  For  the  fame 
reafon,  the  mind,  in  confequence  of  a  Jiimidus  or  uneafy  feeling  in ' 
the  lungs,  increafes  the  aClion  of  the  nervous  influence  upon  the  in- 
tercoftal  mufcles  and  diaphragm,  and  not  upon  the  mufcles  of 
the  abdomen,  back,  or  loins.  But  further,  the  continuing  the  infpi¬ 
ratory  mufcles  for  any  confiderable  time  in  a  Rate  of  full  contracRion 
by  a  voluntary  exertion  of  the  power  of  the  mind,  never  fails  to  give 
foine  degree  of  uneaRnefs ;  fo  that  it  is  no  wonder,  if  they  be  re¬ 
laxed  as  foon  as  the  effort  of  the  will  ceafes. 

5.  Sudden  furprife,or  anything  thatwill  but  for  a  few  moments 
Rrongly  fix  the  attention  of  the  mind,  prevents  the  hiccup,  if  it  be 
from  a  weaker  caufe.  Sneezing  is  Riffled  in  the  beginning,  when¬ 
ever  an  attempt  to  perform  it  raifes  an  acute  pain  in  any  part  of  the 
body  ;  as  frequently  happens  in  rheumatifms  affeCting  the  mufcles 
of  the  back  or  thorax.  In  thefe  cafes,  the  mind,  being  Rrongly  af- 

feded 
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fedled  by  the  acute  pain,  becomes,  in  a  grea.t  meafure,  infenfible  of 
the  irritation  of  the  olfatflory  nerves  ;  wherefore  no  violent  or  con- 
vulfive  motion  enfues.  In  the  fame  manner,  if  there  be  only  a  gentle 
irritation  in  the  trachea^  any  thing  that  renders  the  mind  lefs  fen- 
fible  of  this,  will  prevent  coughing.  Hence,  in  time  of  eating,  a 
tickling  cough  generally  ceafes,  or  is  lefs  frequent ;  for  not  only  the 
chewing  and  fwallowing  of  the  food  engage  the  attention  of  the 
mind  at  that  time,  but  the  motions  of  the  larynx  in  deglutition 
have  almoft  the  fame  effecl  in  lelTening  the  fenfe  of  irritation  in  the 
trachea,  as  fridtion  has  in  diminilliing  a  fmall  degree  of  pain,  or 
itching,  in  any  part  of  the  body.  As  therefore  the  convulfive  mo¬ 
tions  of  coughing,  fneezing,  and  the  hiccup,  are  undoubtedly  ow¬ 
ing  to  an  uneafy  fenfation  affedling  the  mind,  may  we  not  con¬ 
clude,  that  the  gentler  Jiimulus  of  the  blood,  in  the  velTels  of  the 
lungs,  becomes,  through  the  intervention  of  the  mind  or  fentient 
principle,  the  caufe  of  the  lefs  violent  motions  of  the  infpiratory 
mufcles  ? 

6.  This  will  hill  further  appear,  from  conhderlng  refpiration  in 
fome  morbid  cafes,  and  in  animals  placed  in  a  receiver  partly  ex- 
hauhed  of  air. 

«  In  acute  difeafes,  where  the  head  is  much  affeefted,  a  remark¬ 
able  alteration  often  happens  in  the  breathing  :  expiration  indeed 
fucceeds  infpiration  in  the  ufual  way  ;  but  fometimes,  after  expira¬ 
tion  is  finifhed,  there  is  a  long  paufe  before  a  new  infpiration  is 
begun.  In  a  patient,  whofe  brain  was  affeched  from  an  ifehuria,  I 
obferved  this  interval  between  the  end  of  one  expiration,  and  the 
beginning  of  a  fubfequent  infpiration,  to  be  many  times  from  fe- 
ven  to  ten  feconds :  but  in  a  young  woman,  who  died  apopledtic, 
infpiration  fometimes  did  not  fucceed  the  expiration,  till  after  I  had 
counted  20,  30,  40,  or  even  more  hrokes  of  my  pulfe,  which  did  not 
beat  above  75  times  in  a  minute.  This  circumhance,  which  is  eah- 

*  How  a  ftronger  fenfation  fliould  deftroy,  or  render  the  mind  infenfible  of  a  weaker  one, 
is  a  queftlon  attended  with  lomc  difficulty  ;  concerning  which  fee  below  Sea.  xi.  anfwer  to 
objcaiwi  2. 


OTHER  INVOLUNTARY  MOTIONS.  103 


ly  explained,  \ipon  the  principles  which  we  have  laid  down,  is  al¬ 
together  inconfiflent  with  every  mechanical  account  of  refpiration 
that  has  hitherto  appeared. 

In  thefe  cafes,  the  brain,  and  common  fcnformm,  being  greatly 
aife<5led,  the  mind  or  fentient  principle  muft  have  been  much  lefs 
ienfible,  than  it  ufually  is,  of  any  impredion,  irritation,  or  Jiwiiilus 
affedling  the  nerves.  Hence,  after  expiration,  which,  from  the  re- 
filition  of  the  cartilages  of  the  ribs,  6'c.  naturally,  and  v^rithout  the 
intervention  of  the  mind,  fucceeds  infpiration,  a  long  paufe  inter¬ 
venes  before  a  new  infpiration  comes  on  ;  becaufe  the  mind  is  not 
roufed  to  exert  her  influence,  till  the  uneafinefs  and  fenfe  of  fuffo- 
cation  in  the  bread  becomes  fo  confiderable,  as  to  awake  [her,  as  it 
were,  out  of  a  profound  fleep.  Let  any  one,  after  expiration  is  fi- 
niflied,  keep  his  thorax  in  that  date  for  half  a  minute  or  more,  and., 
he  will  feel,  before  that  time  is  elapfed,  fuch  an  uneaflnefs  in  his 
bread,  as  will  beget  in  him  the  dronged  deflre  of  dilating  the  lungs, 
and  taking  in  frefh  air. 

It  is  plain,  that,  after  fuch  a  dop,  if  Boerhaave’s  theory  were 
true,  infpiration  never  could  fucceed,  becaule  it  mud  necelTarily 
occaflon  a  greater  obdrudtion  to  the  motion  of  the  blood  through 
the  lungs,  than  can  ever  happen  at  the  end  of  infpiration,  and  con- 
fequently  render  the  infpiratory  mufcles  unable  to  overcome  their 
antagonids,  and  dilate  the  thorax.  If  refpiration  were  owing  to  the 
alternate  compreflTion  of  the  phrenic  nerves,  would  not  thefe  nerves, 
on  account  of  the  blood  accumulated  in  the  veflTels  of  the  lungs,  be 
more  compreded  20  or  30  feconds  after  expiration,  than  when  it 
was  jud  finifhed,  and  confequently  be  rendered  then  more  inca¬ 
pable  to  adluate  the  infpiratory  mufcles  I 

a  The  truth  of  thefe  principles  will  be  further  confirmed  by  the 
following  cafe.  A  girl  of  five  years  of  age,  having,  at  7  o’clock  in 
the  evening,  fwallowed,  by  midake,  about  a  dram  and  a  half  of  li¬ 
quid  laudanum,  foon  became  merry,  and  laughed,  then  delirious,  and 
in  half  an  hour  was  feized  with  a  drowfinefs  and  Jiupor ;  at  i  o  her 
breathing  was  high,  with  a  fnoring  noife,  her  pulfe  full  and  equal, 
though  flow  j  die  could  not  be  fully  awaked,  but  looked  up  a  little, 
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and  feeined  to  be  fenfible  of  pain,  when  feverely  pinched:  about  ii 
her  face  grew  pale,  her  eyes  were  fixed  and  glazed,  and  her  breath¬ 
ing  would  often  gradually  decreafe,  and  at  laft  ftop,  for  near  a  mi¬ 
nute  ;  then  it  began  again  with  a  deep  infpiration  and  fighing.  At 
firfl;  when  the  breathing  was  thus  interrupted,  the  intervals  were 
Ihorter,  but  grew  gradually  longer  till  the  patient  died.  While  the 
motions  of  refpiration  w^ere  decreahng,  the  pulfe  became  fmaller  ; 
and  when  they  flopped,  it  was  very  weak  and  flow  ;  but  equable 
and  without  intermifhons :  when  refpiration  began  to  be  renewed, 
the  pulfe  recovered  its  flrength,  and  became  quicker. 

The  interrupted  breathing  is  accounted  for,  from  the  Jiupor  and 
infenfibility  which  opium  occafions  when  taken  in  too  great  quantity  ; 
and  the  intervals  becoming  gradually  longer,  was  owing  to  the 
fenfes  being  more  and  more  lock’d  up  by  the  further  adlion  of  the 
laudanum^  till  at  laft,  the  mind  becoming  infenfible  of  the  Jtimulus- 
or  fenfe  of  fuffocation  in  the  lungs,  a  final  ftop  enfued.  Add  to  this, 
that  from  the  great  weaknefs  and  flownefs  of  the  pulfe  while  refpi¬ 
ration  was  fufpended,  its  return  could  not  well  be  owing  to  any  mere 
mechanical  caufe ;  for  the-  fecretion  of  fpirits,  and  every  function  of 
the  body  depending  on  the  general  circulation  of  the  fluids,  muft 
have  been  more  languid  immediately  before  the  renewal  of  refpira¬ 
tion,  than  when  it  began  to  ceafe.  We  fliall  not  be  able  to  account 
for  the  appearance  now  mentioned  from  any  compreflion  of  nerves, 
or  alternate  ofcillations  of  a  highly  elaftic  fluid  in  the  fibres  of  the  in- 
fpiratory  mufcles  ;  for  when  the  heart  itfelf  was  finking,  and  all  mo¬ 
tion  in  the  body  was  ready  to  ceafe,  every  mechanical  power  fufli- 
cient  to  excite  refpiration  muft  have  been  lefs  able  to  renew  this 
motion,  than  it  was  a  little  before  to  have  continued  it.  Laftly, 
fince  the  pulfe  was  at  all  times  flow,  and  in  the  intervals  of  refpira¬ 
tion  not  only  weaker  than  ufual,  but  alfo  more  remarkably  flow, 
it  appears  that  the  heart  was  in  fome  meafure  rendered  lefs  obedient 
to  the  Jiimidus  ufually  affecfling  it  *.  Nor  is  this  furprifing  ;  fince, 
from  the  diffeclions  of  living  animals,  we  know  that  a  large  dofe 
of  opium  almofl  entirely  fufpends  the  periftaltic  motion  of  the  fto- 
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mach  and  inteftines  The  heart  feems  to  be  endued  with  a  much 
greater  degree  of  fenhbility  than  the  lungs  ;  and  this  perhaps  may 
be  the  reafon,  why  its  motion  was  Icfs  difturbed  by  the  jlupor  occa- 
fioned  by  the  laudanum^  than  that  of  refpiration ;  which,  befides,  is 
performed  by  mufcles  whofe  fibres  or  membranes  have  no  Jiimuliis 
immediately  applied  to  them. 

^  In  the  Edinburgh  Medical  EJfays^^ol.  5.  art.  yy.  we  are  informed, 
that,  after  blowing  into  the  lungs  of  a  man,  who  had  been  dead  to 
all  appearance  for  above  half  an  hour,  the  thorax,  which  by  this 
means  was  elevated  a  little,  continued  alternately  to  rife  and  fall, 
gradually  acquiring  greater  degrees  of  motion,  till  at  lafi:  refpira¬ 
tion  came  to  be  as  fully  performed  as  in* healthful  people. 

Could  this  be  owing  to  any  mere  mechanical  powers  in  the  bo¬ 
dy  ?  I  think  not.  A  machine  adjufted  according  to  the  moft  ex- 
quifite  rules  of  art,  though  it  might  for  fome  time  have  preferved 
the  motion  communicated  to  it,  could  never  of  itfelf  have  genera¬ 
ted  a  greater  motion  !  In  order  therefore  to  account  for  the  renew¬ 
al  of  refpiration  in  this  cafe,  we  muft  have  recourfe  to  the  energy 
of  the  SENTIENT  PRINCIPLE,  exerted,  here,  in  confequence  of  the 
motion  imparted  to  the  fluids  in  ‘the  lungs,  by  their  firft  infla¬ 
tion. 

^  Thoughtful  melancholy  people,  whofe  minds  are  fixed  up¬ 
on  fome  particular  objedt,  being  thereby  lefs  affedted  by  the  Jiiniu-' 
lus  or  flight  uneafinefs  which  begins  to  be  felt  in  the  lungs, 
after  expiration  is  ended,  ufually  breathe  more  flowly,  and  after 
longer  intervals,  than  thofe  who  are  in  perfedl  health  j  by  wdiich 
means,  the  blood  pafirng  lefs  freely  through  the  pulmonary  veflels, 
and  being  accumulated  in  them,  a  fenfe  of  weight  and  fuflbeation  a- 
rifes,  which  more  powerfully  affedls  the  mind,  obliging  them,  of¬ 
ten,  to  draw  in  a  more  than  ordinary  quantity  of  air,  and  occafion- 
ing  what  is  ufually  called  a  deep  figh. 

‘  By  what  mechanifm  can  it  be,  that  in  the  half-exhaufted  re¬ 
ceiver,  animals  breathe  quicker  and  higher  than  in  the  open  air  I 
Upon  Boerhaave’s  principles,  the  motions  of  refpiration  ought  not 
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to  be  redoubled  in  this  cafe,  fince  the  blood  flows  with  greater  dif¬ 
ficulty  through  the  lungs.  And  if,  according  to  Swammerdam 
and  Pitcairn,  the  alternate  motions  of  the  thorax  were  owing  to  the 
•  infpiratory  mufcles  having  no  antagonifls,  how  could  this  be  alter¬ 
ed  by  the  air’s  being  rendered  lighter;  or  how  could  this  or  the  flag- 
nation  of  the  blood  in  the  lungs  make  thefe  mufcles  repeat  their 
contracflions  more  flrongly  and  frequently  ?  But  it  is  evident,  up¬ 
on  the  theory  which  we  have  offered,  that  in  proportion  as  the  air 
in  the  receiver  is  exhaufted,  and  refpiration  becomes  more  difficult, 
the  mind  muft  increafe  its  efforts,  in  order  to  dilate  the  lungs 
more  fully,  and  to  get  rid,  if  poffible,  of  that  anxiety,  or  fenfe  of 
fuffocation,  which  always  accompanies  the  flagnation  of  the  blood 
in  the  pulmonary  veffels,  or  its  difficult  paffage  through  them. 

t  L  A s  T  L  Y,  Upon  what  hypothefts^  founded  wholely  on  the  received 
properties  of  bodies  and  the  laws  of  motion,  can  it  be  fhewn,  that 
the  frequency  and  fulnefs,  flownefs  and  fmallnefs  of  refpiration 
fhould,  in  healthy  people,  be  conflantly  in  proportion  to  the  heat 
and  cold,  rarity  and  denfity  of  the  air  ? 

7.  Respiration  differs  from  mofl  of  the  other  fpontaneous  mo¬ 
tions,  in  being  fubjecfl  to  the  power  of  the  will:  thus  we  can  at  plea- 
fure  accelerate,  retard,  or  put  a  flop,  for  fome  time,  to  the  motions  of 
the  intercoflal  mufcles  and  diaphragm  :  nor  is  this  power  of  the  will 
over  thefe  mufcles  owing  (as  Boerhaave  fuppofed  *)  to  the  mind’s 
preventing  their  alternate  contraction,  by  means  of  the  llronger  vo¬ 
luntary  mufcles,  which  are  employed  in  laborious  refpiration ;  for 
one,  by  making  the  experiment,  may  foon  fatisfy  himfelf,  that,  with¬ 
out  the  affiflance  of  any  other  mufcle,  he  can,  when  he  pleafes,  either 
contradl  the  diaphragm  with  different  degrees  of  force,  or  flop  its 
motion  altogether.  But  though  refpiration  thus  differs  from  the 
proper  involuntary  motions,  yet  it  does  not  perfedlly  agree  with  thofe 
that  are  voluntary,  fince  it  is  regularly  performed  in  time  of  deep, 
and  when  we  are  awake,  although  we  be  not  confcious  of  it. 

The 
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«  The  motions  of  the  intercoftal  mufcles  and  diaphragm  are  not, 
like  thofe  of  the  heart  and  inteflines,  independent  on  the  will,  bc- 
caufe  the  Jiimuliis  exciting  their  adlion  is  applied  to  a  diflant  part, 
and  not  to  the  organs  moved  5  and  while  fuch  a  Jlirnulus  is  gentle,  and 
the  part  afFe(5led  by  it  not  very  fenhble,  as  is  plainly  the  cafe  of  the 
lungs,  the  contraction  of  the  mufcles  that  is  wont  to  follow  it  may 
be  prevented  by  the  interpofition  of  the  will ;  but  if  the  Jlirnulus  and 
uneafy  fenfation  be  much  increafed,  the  ufual  motions  enfue,  in  fpite 
of  any  determination  of  the  will  to  the  contrary.  Thus,  when  the 
membrane  of  the  trachea  is  only  flightly  irritated,  we  can  reftrain 
coughing ;  but  when  it  is  more  ftrongly  affeCled,  all  endeavours  to 
hinder  it  are  in  vain.  When  an  ordinary  Jlirnulus  moves  us  to  ftool,  or 
to  make  urine,  tho’  the  diaphragm  and  abdominal  mufcles  be,  as  it 
were,  fpontaneoufly  contracted,  yet  we  can  reftrain  their  motions  if 
we  pleafe ;  but  in  a  violent  tenefmus  or  ftrangury,  they  are  convul- 
fively  contracted,  notwithftanding  any  effort  of  the  will  to  the  coa^ 
trary.  In  like  manner,  the  Jlirnulus  exciting  the  ufual  contra  clion  of 
the  infpiratory  mufcles,  after  expiration  is  finiflied,  is  fo  gentle,  that 
'  we  can  at  pleafure  prevent  its  taking  place;  but  in  fevere  afthmatic 
fits,  where  the  uneafy  fenfation  is  much  increafed,  the  will  begins 
to  lofe  its  power  of  reftraining  the  motion  of  thefe  mufcles ;  nay, 
even  fome  of  the  voluntary  mufcles,  at  this  time,  are  forced  into 
action  for  their  afliftance :  and  if,  in  fuch  cafes,  the  will  can  at  all 
flop  the  motions  of  the  infpiratory  mufcles,  it  is  not  fo  much  by  its 
immediate  power  over  them,  as  by  means  of  the  flronger  mufcles 
employed  in  voluntary  refpiration. 

It  muft  indeed  be  acknowledged,  that  altho’  the  contra dlion  of 
the  orbicular  mufcle  of  the  uuea  be  not  owing  to  any  jlirnulus  im¬ 
mediately  applied  to  it,  but  to  the  irritation  of  a  diflant  part,  yet  it 
is  altogether  independent  on  the  will  ;  and  in  this  differs  from  re¬ 
fpiration,  and  from  the  motion  of  the  mufcles  employed  in  cough- 
ing,  and  in  voiding  the  urine  and  faeces.  Perhaps  the  reafon  of 
this  difference  may  be,  that  the  adbion  of  light  upon  the  very  fen- 
fible  retina  affefts  the  mind  fo  ftrongly,  that  we  cannot,  by  any 
power  of  the  will,  prevent  the  contracftion  of  the  pupil ;  Further,  it 
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is  not  impofTible  that  the  will,  merely  thro’  difufe,  may  have  lofl 
its  power  of  reftraining  the  motions  of  the  mufcular  fibres  of  the 
uvea,  even  when  the  Jlimulus  is  ever  fo  gentle 

But  whatever  may  be  the  efficient  caufe  which  thus  fubje(fls  re- 
fpiration  to  the  government  of  the  will,  the  final  caufe  of  this  dif¬ 
ference  betv/een  it  and  the  other  vital  motions  is  pretty  evident :  for 
were  it  not  that  the  motions  of  the  mufcles  employed  in  refpira- 
tion  may  be  varied  at  pleafure,  we  fliould  not  only  be  unable  to  eva¬ 
cuate  the  urine  and  faeces,  but  muft  have  been  deprived  of  fpeech. 

^  If  it  lhall  be  objected,  that  the  motion  of  refpiration  cannot  be 
owing  to  the  mind  or  fentient  principle  ;  becaufe  it  obtains  at  all 
times,  and  is  kept  up  when  we  are  afleep  and  not  confeious  of  it, 
equally  as  when  we  are  awake  and  attentive  I  would  obferve  that 
a  variety  of  actions  are  performed  by  the  influence  of  the  mind, 
without  our  adverting  to  them.  For  inftance  :  The  eye-lids  never 
ceafe,  after  fhort  intervals,  to  move,  whether  we  be  fenfible  of  this 
or  not ;  nay  frequently,  as  when  any  thing  threatens  the  eye  or 
touches  the  cornea,  they  move  whether  we  will  or  no ;  and  yet  thefe 
motions  are  owing  to  the  mind.  Why,  therefore,  may  not  refpira¬ 
tion  be  carried  on  much  in  the  fame  manner,  without  our  attend¬ 
ing  to  it  ;  efpecially  fince  we  have  fliewn  that  the  difficult  pafTage 
of  the  blood  thro’  the  lungs,  and  the  uneafy  fenfation  thence  arifing, 
mufl;  at  all  times  influence  the  mind  to  continue  this  aeflion? 

In  time  of  fleep,  do  we  not  often  fwallow  the  faliva,  talk,  move 
our  limbs,  and  change  the  pofture  of  our  bodies  ?  Nay  fome  get 
out  of  bed,  and  walk  from  one  room  to  another.  Here,  then,  are 
actions  performed  in  fleep,  which,  neverthelefs,  mufl  be  aferibed  to 
the  a(5lion  of  the  mind.  Further,  in  cafes  where  breathing  is  diffi¬ 
cult,  when  the  patients  are  not  confeious  of  it,  nay  even  in  fleep, 
refpiration  feems  to  be  performed,  partly  by  the  affiflance  of  other 
mufcles  befides  the  proper  infpiratory  ones,  i.  e.  by  mufcles  which 
commonly  are  not  employed  except  in  voluntary  motion,  and  whofe 
a(5lion,  therefore,  in  fuch  extraordinary  cafes,  mufl  be  attributed  to 
the  mind  alone.  How,  then,  can  it  be  urged,  that  the  motions  of 
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the  diaphragm  and  intercoftal  mufcles,  fince  they  continue  to  be 
performed  while  we  are  afleep,  are  not  owing  to  the  mind  ?  If,  while 
a  child  is  afleep,  and  breathing  foftly,  a  thick  cloth  be  laid  over  its 
face,  it  will  begin  to  breathe  deeper  or  quicker,  and  fo  continue  to 
do  till,  the  cloth  being  removed,  the  cool  air  is  admitted  into  the 
lungs.  This  muft  arife  from  the  uneafinefs  which  the  mind  feels 
from  the  difficult  palfageof  the  blood  thro’  the  lungs,  and  the  want  of 
proper  air ;  and,  in  order  to  get  rid  of  thefe  inconveniencies,  it  moves 
the  thorax  with  uncommon  force  and  frequency,  whereby  a  greater 
quantity  of  air  is  infpired,  and  the  lungs  are  more  dilated.  In  an 
ajlhnia,  does  not  the  fenfe  of  iuffocation  excite  the  mind  to  redouble 
the  motions  of  theinfpiratory  mufcles,  and  are  we  not  fenfible  of  this 
when  awake  ?  In  deep,  when  we  are  lefs  confcious  of  this  uneafi¬ 
nefs,  does  not  the  mind  continue  to  exert  its  influence  in  the  fame  man¬ 
ner  upon  thefe  mufcles  ?  And  this  I  fhould  take  to  be  no  fmall  proof 
of  the  mind,  as  a  fentient  principle,  being  often  afleded  by  what  paffes 
in  the  body,  and  in  confequence  thereof,  excited  into  aftion,  when, 
in  the  mean  time,  we  do  not  advert  to  any  fuch  thing. 

S  E  C  T.  IX. 

Of  the  beginning  of  refpiration  in  animals^ 

AS  it  would  be  unneceffary  to  prove,  that  the  cannot  per¬ 
form  the  adlion  of  refpiration,  when  it  is  in  the  womb,  and 
inclofed  in  its  membranes ;  I  fliall  take  it  for  granted  that  animals 
do  not  begin  to  breathe,  till  the  external  air  has  acccfs  to  them,  at 
the  time  of  birth ;  tho’  I  find,  not  indeed  without  furprife,  fome  of 
the  moderns  going  into  the  contrary  opinion 

However  prefumptuous  it  may  appear  to  attempt  the  folution 
of  a  problem,  in  which  fome  of  the  greateflphyfiologifls  have  failed, 
I  muff  beg  leave,  however,  to  fay,  that  I  think  it  as  eafy  to  account 

for 

*  MazinI  opera,  tom.  3. 
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for  the  beginning  of  refpiration,  as  for  its  continuance  when  once 
begun ;  and  that  both  are  owing  to  the  fame  caufe,  namely,  to  an 
uneafy  fenfation  in  the  lungs. 

Our  bodies,  framed,  as  they  are,  with  the  moft  exquifite  fkill, 
would  foon  periih  if  deprived  of  aliment  and  air.  The  former 
mull  be  fupplied  at  Ihort  intervals,  but  the  latter,  almoll  every  mo¬ 
ment.  The  foetus f  while  in  the  wmmb,  Hands  in  no  need  either  of 
the  one  or  the  other  ;  the  mother’s  juices,  tranfmitted  to  it  thro’ 
the  velTels  of  the  placenta^  fupplying  the  want  of  aliment  ;  and  the 
peculiar  circumftances  of  its  heart  making  the  alternate  motion  of 
refpiration,  which  is  requilite  for  carrying  on  the  circulation  of  the 
blood  in  animals  after  birth,  unnecelTary  here ;  while  the  mother’s 
fluids,  having  undergone  the  adlion  of  the  air  in  her  lungs,  are  du¬ 
ly  fitted  for  all  the  purpofes  of  the  foetus^  without  any  refpiration 
of  its  own.  The  neceffity,  therefore,  of  air  and  aliment  com¬ 
mences  with  our  birth ;  and  as  we  are  excited  to  take  in  meat  and 
drink  by  the  uneafy  fenfations  of  hunger  and  thirft,  which,  as 
faithful  monitors,  never  fail  to  warn  us  when  thefe  are  wanted, 
but  immediately  ceafe  upon  the  appetite’s  being  fatisfied ;  fo,  to 
prevent  our  being  in  danger  of  perilhing  thro’  the  want  of  frefli  air, 
there  arifes,  unlefs  the  adtion  of  breathing  be  continually  repeated, 
and  new  fupplies  of  frefh  air  thus  brought  into  the  lungs,  an  unea¬ 
fy  fenfation,  which  may  not  improperly  be  termed  the  appetite 
of  breathing. 

If  then  an  appetite  for  frefh  air  be  as  natural  to  animals  after  births 
as  a  defire  for  aliment ;  and  if  none  ever  thought  of  accounting  ei¬ 
ther  for  the  fenfations  of  hunger  and  thirft,  or  for  the  taking  of 
food  confequent  upon  them,  merely  from  the  mechanical  conftruc- 
tion  of  the  ftpmach,  gullet,  and  fauces^  without  having  recourfe  to 
the  mind  ;  why  fhould  we  attempt  to  explain  the  adion  of  refpira¬ 
tion  from  principles  purely  mechanical,  and  deny  the  perception 
and  operation  of  a  fentient  adive  principle  to  be  the  caufe  which 
at  firft  begins,  and  ever  after  continues  it  ?  I  fhould  think  that 
the  analogy  were  too  ftrong  not  to  ftrike  every  unprejudiced 
mind ! 


But 
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But  here  it  may  be  afked,  in  the  way  of  objedlion,  if  the  fcEtus^ 
during  its  confinement  in  the  womb,  has  an  inclination  to  breathe, 
why  is^not  the  liquor  amnii^  like  the  air  after  birth,  received  into  its 
lungs,  and  expelled  alternately  * :  The  anfwer  to  which  is, 

I.  That,  had  the  foetus  in  utero  ever  fo  flrong  a  defire  to  perform 
the  adlion  of  refpiration,  it  could  not  admit  the  liquor  amnii  into  its 
lungs ;  partly  becaufe  water  is  a  fluid  improper  for  the  purpofes  of 
refpiration,  but  more  efpecially  becaufe,  whenever  it  touches  the  top 
of  the  larynx^  the  glottis  is  fo  conftridled,  by  the  convulfive  contrac¬ 
tion  of  its  mufcles,  that  fcarcely  can  one  drop  pafs  into  the  lungs. 
This  appears  from  obferving  that  thofe  animals,  which  have  been 
immerfed  and  kept  under  water,  do  not  admit  any  of  that  fluid  in¬ 
to  their  lungs,  much  lefs  fuch  a  quantity  of  it  as  might  be  efteemed 
the  caufe  of  their  death  f.  If,  therefore,  a  little  water  has  at  any 
time  been  found  in  the  lungs  of  drowned  animals,  we  are  not  to 
imagine  that  it  made  its  way  thither  while  they  were  alive,  but  on¬ 
ly  after  their  death,  when  the  mufcles  of  the  glottis  lofing  their 
power  of  contradlion  and  becoming  flaccid,  the  fides  of  this  paflTage 
recede  from  each  other. 

The  different  cravings  or  appetites  have  their  feveral  correfpond- 
ing  objedls ;  frefh  air,  on  account  of  its  cooling  quality,  and  be¬ 
caufe  it  equably  and  gently  dilates  the  lungs,  and  thereby  promotes 
the  circulation  of  the  blood  thro’  their  veflels,  is  as  well  adapted  to 
fatisfy  the  appetite  of  breathing,  as  thin  cooling  drink  is  to  quench 
thirfl ;  whereas  water  would  be  altogether  as  improper  for  the  piir- 
pofesof  refpiration,  as  dry  bread  for  diluting  our  fluids,  or  fatisfying 
the  cravings  of  a  thirfty  animal.  Hence,  as  food  has  the  higheft 
relilh  to  a  hungry  perfon,  fo,  to  one  half-fuffocated  for  want  of  air, 
nothing  is  more  refrefhing  or  more  greedily  taken  in  than  that 
fluid. 

t 

Since, 

*  Dr  Martine  has  propofed  it  as  a  problem  ;  why  fhe  fcetus  in  time  of  geftaiion  never  di¬ 
lates  its  thorax t  nor  at  any  time  before  birth  performs,  however  flowly,  the  motions  of  inipi- 
ration  and  expiration  fucceffiyely  ?  Medical  Effays,  vol.  i.  art.  xii. 

•j"  Hilloirc  de  I’Acad  dcs  fciences  i y  1 edit.  8vo,  p.  32.  and  1725,  p.  16. 
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Since,  therefore,  it  appears  from  what  has  been  faid,  that  water 
is  unfit  for  fatisfping  the  appetite  of  breathing,  and  that  animals 
wliich  have  been  long  accuftomed  to  refpiration  never  attempt, 
when  under  water,  to  draw  it  into  their  lungs  ;  it  follows,  that  the 
f(£tus  in  utcro,  even  fuppofing  (what  feems  not,  however,  to  be  the 
cafe)  it  had  the  fame  appetite  of  breathing  with  animals  after  birth, 
could  not  receive  the  liquor  of  the  amnios  into  its  lungs,  and  expel 
it  thence  alternately.  Thus  we  fee  how  eafy  a  folution  Dr  Mar- 
tine’s  problem  admits  of ;  and  that,  for  this  purpofe,  it  is  unneceL 
fary  to  have  recourfe  to  any  compreflion  of  the  phrenic  nerves. 

2.  But  it  feems  probable,  that  either  the  appetite  of  breathing 
does  not  take  place  in  f(£tufes  till  birth,  or  that  it  becomes  then  much 
ilronger. 

«  For  the  uneafy  fituation  of  the  fatus,  when  the  birth  ap¬ 
proaches,  and  its  various  motions  and  flruggles  in  confequence  of 
its  uneafy  fituation,  muft  quicken  the  circulation  of  the  blood  thro^ 
its  vefTels  ^  whereby  the  lungs  will  not  only  receive  a  larger  fhare 
of  fluids  in  a  given  time,  than  formerly,  but  the  blood  palTing  in 
greater  quantity  than  ufual  from  the  left  ventricle  of  the  heart  into 
the  aorta,  and  making  thereby  a  ilronger  refiflance  to  the  paffage 
of  this  fluid  thro’  the  du5ius  arteriofus,  it  will  then  be  more  copi- 
oufly  determined  into  the  pulmonary  artery,  from  whofe  beginning 
this  du6l  arifes.  But  if  the  blood  be  thus  pufhed  in  greater  flreams 
into  the  vefTels  of  the  lungs  at  the  time  of  birth,  and  even  fome- 
what  earlier,  will  there  not  hence  enfue  a  greater  degree  of  heat, 
and  fulnefs,  a  more  adlive  Jiimulus  and  uneafinefs  in  thefe  vefTels  ;  or, 
in  other  words,  will  not  the  appetite  of  breathing  be  hereby  in- 
creafed  *  ?  After  birth,  when  the  f(£tns  remains  for  fome  time  in- 
clofed  in  it^  membranes  before  it  is  allowed  to  breathe,  this  in- 
creafed  motion  of  its  blood  may  well  be  fuppofed  to  be  abated  \ 

however 

♦  Altho’  immediately  before  birtji  the  fizlus  may  be  fo  prefled  upon  and  confined  by 
the  parts  furrounding  it,  as  to  prevent  its  making  any  confiderable  motions,  yet  the  pain 
as  vi^ell  as  the  ftrong  alternate  preflTure  which  it  fuffers,  cannot  fail,  at  that  time,  to  quicken 
the  circulation  of  its  blood. 
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however  the  cold,  which  it  is  now  more  expofed  to  than  formerly, 
by  contradling  the  placentary  and  cutaneous  veflels,  will  accelerate 
the  return  of  their  blood  to  the  right  ventricle  of  the  heart,  and 
thereby  incrcafe  the  force  of  the  circulation  in  the  interior  parts  of 
the  body. 

Children  wdiich  are  cut  out  of  their  mother’s  womb,  often  re¬ 
main  a  confiderable  time  without  attempting  to  breathe,  becaufe 
there  is  no  fuch  increafe  of  the  motion  of  the  blood  thro’  their  lungs, 
as  in  children  which  are  brought  forth  in  the  natural  way,  and 
which  therefore  mud  have  a  greater  inclination  to  infpire.  It  is 
to  be  obferved,  however,  that,  in  feme  cafes,  weaknefs,  and  confe- 
fequently  a  languid  circulation  thro’  the  lungs,  is  the  caufe  why 
children  delivered  in  the  ufual  manner,  as  well  as  thofe  who  are 
cut  out  of  xhQ -uterus^  do  not  begin  to  breathe  for  fome  time  after 
they  are  expofed  to  the  air. 

It  has  been  obferved,  that  when  the  uterus  of  a  living  bitch  is 
opened,  the  puppies  inclofed  in  their  membranes  remain  quiet  for 
fome  time  ;  but,  about  the  time  of  the  mother’s  death,  they  begin  to 
move  and  druggie,  as  if  affedled  by  fome  uneafy  fenfation;  and  that 
if  their  membranes  be  laid  open  at  this  time,  or  a  little  after,  fo  as 
that  the  air  be  admitted  to  them,  they  immediately  begin  to  breathe, 
and  feem  to  be  relieved  from  what  before  opprefied  them ;  but  that, 
if  this  be  not  done,  they  quickly  begin  to  languidi,  and  at  lad  die 
Does  not  this  argue  that  a  necedity  of  refpiration,  and  a  defire, 
dronger  at  lead  than  before,  of  dilating  the  thorax  for  the  admif* 
lion  of  air,  commences  on  the  part  of  the  fcctus^  immediately  after 
its  intercourfe  with  the  mother  is  cut  od  by  the  birth  ? 

^  As  the  water  furrouhding  the  footus  would  hinder  its  efforts  to 
infpire,  how  much  foever  it  were  defirous  of  fo  doing  ;  fo  the  air, 
the  proper  medium  for  refpiration,  being  applied  after  birth  to  the 
face,  mouth,  and  nodrils,  may  excite  new  efforts  to  breathe,  an  ac- 

P  tioa 

*  “  Foctum  cum  fuis  invohicris  eximo,  et  exterior!  efFradio  involucre  per  Interius  valde  pei- 
“  lucid u m  oftendo  qui  foetus  refpirare  conetur,  quamque  pulchre  iiiteriori  quoqjxe  fraiflo  areeni 
“  ducat.”  Vefalii  Anatom,  lib.  7.  c.  ig,. 
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tion  wliich,  by  the  peculiar  fenfation  in  its  lungs,  it  mud  be  much 
difpofed  to.  We  may  obferve  that  a  new-born  child  rarely  at¬ 
tempts  to  fuck  except  fomething  be  applied  to  its  mouth  ;  and,  per¬ 
haps,  in  the  fame  manner  the  appetite  of  breathing  itfelf  may  be 
increafed  in  a  fatiis  by  the  prefence  of  a  fluid  fo  well  anfwering  its 
demands.  The  chick,  after  it  becomes  large  and  fhrong,  is  obfer- 
ved  to  gape  when  the  fbell  is  opened  j  and  does  not  this  indicate  a 
defire  of  breathing  ?  For  this  opening  of  the  mouth  is  not  for  fwal- 
lowing  the  liquor  of  the  amnios^  fince  the  chick  is  nouriflied,  not  by 
the  mouth,  but  by  the  umbilical  veffels  alone  *. 

Upon  the  whole,  altho’  it  is  not  improbable  that  the  fatus^  du¬ 
ring  its  day  in  the  womb,  may,  efpecially  towards  the  end  of  ge- 
dation,  from  the  difhcult  paffage  of  the  blood  thro’  the  compreffed 
lungs,  have  a  tendency  to  breathe,  yet  furely  this  appetite  of  breathing 
mud  be  greatly  increafed  at  birth.  Nor  is  breathing  the  only  aedion 
performed  by  a  new-born  child,  which  it  was  a  dranger  to  before, 
dnee  fucking  is  equally  new  to  it  as  breathing  f.  The  former  has 
been  generally  referred  to  indined,  and  fo  perhaps  may  the  latter: 
but  as  I  would  decline  the  ufe  of  words  whofe  meaning  may  be 
obfeure  or  indeterminate,  I  fliould  fay,  that  fucking  and  breathing 
are  owing  to  particular  fenfations  in  the  body,  determining  the 
mindor  fentient  principle  to  put  certain  mufcles  or  organs  in  motion. 

Hav  ING  thus  accounted  for  the  beginning  of  refpiration  in  ani¬ 
mals,  we  fliall,  in  a  few  words,  mention  what  has  been  advanced 
on  this  head  by  fome  of  the  mod  eminent  writers  in  phyfiology. 

Pitcairn  derives  the  fird  infpiratlon  in  new-born  animals  from 
the  air  rufhing,  by  the  glottis^  into  the  cavity  of  the  thorax  at  birth, 
as  it  were  into  a  ^acuum^  and  thus  enabling  the  intercodal  mufcles 
to  raife  the  ribs  if.  But  as  the  lungs,  before  birth,  fill  the  thorax, 
there  can  be  no  vacuum  into  which  the  air  can  rudi  :  for,  if  there 

were, 

*  See  Edinburgh  Medical  ElTays,  vol.  2.  art  to. 

•j-  That  the  fxtus  in  utero  does  not  fwallow  the  liquor  a?nnii,  has  been  fo  clearly  demon- 
flrated  by  my  learned  Colleague  Dr  Alexander  Monro  fenior,  that  I  think  it  one  of  the  few 
points  in  Phyfiology  which  ought  for  the  future  to  pafs  undifputed.  See  Edinburgh  Medical 
Eflays,  vol.  2.  art.  9. 

X  Diflert.  de  cauf.  qua  fanguis  fluit  per  pulmon.  fefl:.  14.  p.  53. 
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were,  the  liquor  amnii  mud  have  been  forced  into  it,  while  the  fatus 
was  in  the  womb ;  and  in  dead-born  fatufes,  the  air  ought  to  rufh 
into  the  lungs  and  expand  them  5  both  which  circumflances  are 
contradidled  by  experience.  He  adds,  Irnimpit,  inquarn^  aer 
elateris  et  gravitatis,  non  autem  dilatati  prius  peSioris^  compulfiis  ; 
whence  it  appears,  that  the  celebrated  author  was  not  fufhciently 
acquainted  with  the  true  manner  in  which  infpiration  is  perform¬ 
ed  :  for  it  is  owing,  as  has  been  fliewn  above,  to  the  enlargement 
of  the  cavity  of  the  bread,  made  by  the  contradlion  of  the  inter- 
codal  mufcles  and  diaphragm.  Beiides,  fince  the  thorax  is  in  a 
date  of  full  expiration  in  all  dead  animals,  it  appears  that  the  air 
cannot,  by  its  gravity,  dilate  the  lungs  ;  but  that,  in  order  to 
the  fird  infpiration,  the  diaphragm  and  intercodal  mufcles,  by 
their  contraedion,  mud  enlarge  the  cavity  of  the  ched. 

The  great  Boerhaave,  after  Thrudon  and  Borelli,  aferibes  the 
beginning  of  refpiration  to  the  f(£tus  moving  all  its  mufcles  vio¬ 
lently  in  the  time  of  birth,  and,  among  the  red,  the  intercodals 
and  diaphragm  f.  But  this  account  is  not  fatisfacdory  ;  dnee  Ve- 
falius  and  Boyle  ha.ve  obferved,  that  puppies  cut  out  of  their  mo¬ 
ther’s  womb  begin  to  gape  and  breathe  as  foon  as  they  are  expofed 
to  the  open  air  J.  And  when  infants,  which  feemed  to  be  dead- 
born,  have  begun  foon  after  to  breathe,  we  are  not,  with  an  il- 
ludrious  author,  to  aferibe  this  to  the  a(dion  of  any  fecret  fpring, 
or  undifeovered  piece  of  mechanifm,  bringing  the  mufcles  of  in¬ 
fpiration  at  this  time  into  play,  but  to  the  energy  of  the  fentienc 
principle,  which,  as  foon  as  the  heart  begins  to  vibrate,  is  roufed 
by  a  difagreeable  feeling  in  the  lungs,  to  dilate  the  thorax  and  take 
in  air.  The  caufe,  therefore,  of  the  fird  infpiration  in  this  cafe, 
appears  to  be  the  fame  as  that  of  its  recommencement  after  a  fyn- 
cope,  namely,  the  blood  pudied  by  the  heart,  upon  its  recovering 
motion,  into  the  pulmonary  veifels,  and  there  ading  as  a  Jiimulus. 

P  2  Another 


*  DifTert.  de  cauf.  qua  fang,  fluit  per  pulmon.  fedl.  15.  p.  54. 
f  Inftitiit.  Med  §  691. 

%  Vefal.  Anatom.  Hb.  vH.  cap,  19.  and  Boyle^s  Exp.  phyfic.  mcchan.  p.  41.- 
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Another  learned  author  deduces  the  beginning  of  refpiration 
from  the  endeavours  of  the  fcctus  to  cry,  upon  account  of  its  un- 
cafy  fituation  and  the  pain  it  fuffers  in  the  time  of  birth.  But,  if 
the  commencement  of  breathing  were  owing  to  no  other  caufe  than 
this,  why  lliould  not  this  adlion  ccafe  foon  after  the  child  is  deli¬ 
vered,  when  it  is  free  from  pain  and  gives  over  crying  ?  Or  why 
iliould  it  begin  in  Vefalius  and  Boyle’s  experiments  above  mention¬ 
ed,  where  the  ufual  caufes  exciting  the  animal  to  cry  were  wanting? 
And  why  fliould  the  fcetus  fliew  fuch  marks  of  anxiety  when  in- 
clofed  in  its  membranes,  and  be  quickly  at  eafe,  upon  its  having 
accefs  to  the  air  and  being  allowed  to  breathe  ? 

But  what  is  crying  in  infants  ?  It  is  no  more  than  an  irregular 
kind  of  breathing,  which  afTecftS  the  expiration  chiefly,  and  is  owing 
to  fome  painful  fenfation  ;  for,  hence  the  air  being  forcibly  ex¬ 
pelled  through  the  glottis^  which  at  this  time  is  conilricited  more 
than  ufually,  produces  that  noife  called  crying.  Saying,  therefore, 
that  the  beginning  of  refpiration  in  animals  is  owing  to  their  at¬ 
tempting  to  cry,  is,  I  fliould  think,  little  more  than,  in  other  words, 
to  fay,  that  it  depends  upon  a  painful  fenfation,  which,  in  ani¬ 
mals  accuftomed  to  breathe,  prevents  the  mufcles  of  refpiration 
from  being  moved  in  a  regular  and  natural  way.  But,  as  the  ac¬ 
tion  of  thefe  mufcles  is  performed  in  a  more  regular  and  equable 
manner  as  foon  as  the  caufe  of  crying  ceafes,  it  feems  more  reafon- 
able  to  believe  that  the  firfl  infpiration  is  owing  to  the  fame  caufe 
as  the  fecond,  third,  and  every  fucceeding  one,  namely,  to  a  par¬ 
ticular  fenfation  in  the  lungs  affecting  all  new-born  animals  ; 
while  the  pain,  which  occafons  crying,  is  merely  accidental,  and 
feems  not  to  give  rife  to  refpiration,  when  it  does  happen ;  though, 
after  it  is  once  begun,  it  is  the  caufe  of  its  being  performed  after 
an  irregular  and  interrupted  manner. 

Animals,  wdien  drowned,  or  fuffocated  with  bad  air,  are  often 
brought  to  life  again  by  fridlion,  agitation,  or  by  blowing  air  in¬ 
to  their  inteftines  or  lungs  ;  all  which  expedients,  as  they  com¬ 
municate  motion  to  the  blood  ftagnating  in  the  great  veins  adjoin¬ 
ing  to  the  heart,  tend  to  renew  the  contradions  of  that  organ, 

and 


OTHER  INVOLUNTARY  MOTIONS.  117 

and  confequently  the  circulation  of  the  blood  through  the  veflcls 
of  the  lungs,  to  which  motion  alone  the  recommencement  of  breath¬ 
ing  is  owing,  and  not  to  any  attempt  to  cry  or  howl,  which,  in 
thefe  cafes,  is  feldom  obferved. 

Further,  in  batts,  hedge-hogs,  and  other  animals  which  lie 
in  a  death-like  (late  during  the  cold  of  winter,  and  without  any 
alternate  motion  of  their  thorax,  can  the  recommencement  of  breath¬ 
ing,  in  the  fpring,  be  aferibed  to  any  painful  fenfation  exciting 
them  to  cry  ?  I  fliould  think  not ;  but  to  the  returning  heat  of  the 
fun  agitating  their  fluids,  and  communicating  a  new  motion  to 
their  heart,  whereby  the  blood  is  puflied,  as  is  ufual  in  living  ani“ 
mals,  into  the  pulmonary  veflels,  and  where,  chiefly  on  account  of 
its  difiicult  pafiage,  it  excites  a  peculiar  fenfation,  which  roufes 
the  foul  or  fentient  principle,  as  it  were,  from  its  Rate  of  indo¬ 
lence  and  inadlivity,  to  contradl  the  infpiratory  mufcles,  and  there¬ 
by  perform  the  aclion  of  refpiration. 

Upon  the  whole,  therefore,  I  prefume  to  think  that  the  beginning 
of  refpiration  in  new-born  animals,  or  the  recommencement  of  it 
in  thofe  in  which  it  has  been  for  a  long  time  interrupted,  cannot 
be  deduced  from  an  inclination  to  cry  *  ;  but  is  owing  to  a  peculiar 

t 

fenfation 

♦  The  learned  author,  in  another  part  of  his  works,  (publifhed  fince  the  flrft  edition  of  this 
efl'ay),  not  only  aferibes  the  beginning  or  refpiration  in  animals  to  their  endeavouring  to  cry 
at  the  time  of  their  birth,  but  chifjiy  to  their  having  been  accuftomed,  while  in  the  uterus,  to 
fwallow  the  liquor  of  the  ainnios ;  whence  they  are  no  fooner  expofed  to  the  air,  than  they 
draw  in  thfs  fluid,  with  which  they  are  now  furrounded. 

But  luppofing,  what  is  not  probable,  that  the  fxtus,  while  in  the  womb,  had  been  in  ufe 
to  fwallow  the  liquor  contained  in  the  amnios,  it  will  not  follow  that  it  Ihould  infpire,  or 
draw  the  air  into  its  lungs,  as  foon  as  it  is  born ;  for  the  aflion  of  infpiration  is  very  different 
from  that  of  deglutition,  and  is  performed  by  diiFerent  inftruments  and  organs.  If  the  fxtus 
had  been  accuftomed  to  fwallow  before  birth,  it  might  indeed,  immediately  after,  be  apt  to 
move  the  organs  of  deglutition,  and  fwallow  its  own  faliva;  but  how  fhould  this  a(5Iion  oc- 
calion  iofpiration  ?  The  motion  of  the  larynx  and  fauces  in  deglutition,  can  have  no  influence 
in  producing  a  contradfion  of  the  diaphragm  or  intercoftal  mufcles  :  And  we  do  not  find  that 
hunger,  or  a  ftrong  defire  to  fwallow  either  liquid  or  folid  food,  ever  increafes  that  inclina¬ 
tion  which  animals  have  to  perform  the  adtion  of  infpiration  ;  on  the  contrary,  after  we  have 
failed  long,  we  breathe  feldoraer  than  after  a  full  meal.  In  like  manner,  when,  in  confe- 
quence  of  being  half  fuffocated  by  breathing  in  too  confined  an  air,  we  have  a  greater  defire 

than 
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fenfation  in  the  lungs,  which,  as  it  at  firft  gave  rife  to  this  adion, 
fo  it  is  the  caufe  of  its  being  ever  after  continued.  And  if  we  are 
fo  formed,  that  we  feel  a  craving  appetite,  as  often  as  our  bodies 
require  a  new  fupply  of  food,  and  a  different  fenfation  wffen  our 
fluids  want  dilution,  can  it  be  thought  ftran-ge  that  an  appetite 
fliould  be  given  us  for  air,  when  the  deprivation  of  it  would  become 
much  fooner  fatal  ? 


A  Solution  of  Harvey’s  Problem. 


U I  fit,  ut  foetus  in  lucem  editus,  ac  membranis  integris 
opertus,  et  etiamnum  in  aqua  fua  manens,  per  aliquot 
“  horas,  citra  fuffocationis  periculum,  fuperftes  fit:  idem  tameii 
fecundis  exutus,  fi  femel  aerem  intra  pulmones  attraxerit,  poftea 
“  ne  momentum  quidem  temporis  abfque  eo  durare  poflit,  fed  con- 
“  feftim  moriatur  *  ?” 

This  problem,  which  was  firft  propoftd  by  the  great  Harvey, 
appears  now  to  admit  of  an  eafy  folution. 

The  foetus  lives  in  the  womb  wfithout  refpiration,  becaufe  the 
greateft  part  of  the  blood,  by  means  of  the  foramen  o'Vale  and  dutlus 
arteriofus^  is  conveyed  from  the  right  fnus  venofus  and  ventricle  of 
the  heart  into  the  left  ventricle  and  aorta,  without  palling  through 

the 


than  nfual  to  infpire,  we  do  not  find  that  our  fenfe  of  hunger,  or  Inclination  to  fwallow,  Is 
thereby  ipereafed.  And  indeed,  it  would  feem  that  a  defire  to  fwallow  is  as  different  from, 
and  has  as  little  conne(5tion  with  an  inclination  to  breathe,  as  a  fenfe  of  hunger  in  the  ftomach 
has  with  a  fenfe  of  fuffocaiion  in  the  lungs. 

In  animals,  which  have  been  drowned,  or  fuffocated  by  bad  air,  refpiration  is  reflored  by 
fridlion  of  the  aldo7nen,  blowing  into  the  anus,  or  by  any  other  means  that  can  renew  the 
motion  of  the  blood  through  the  heart  and  lungs :  In  this  cafe,  therefore,  the  recommence¬ 
ment  of  breathing  cannot  be  owing  to  a  fenfe  of  hunger,  or  a  defire  to  fwallow. 

Further,  if,  as  I  have  endeavoured  to  prove,  and  as  the  learned  author  himfelf  allows, 
the  continuance  of  refpiration  in  animals  be  owing  to  an  anxiety  or  difagreeable  fenfation  in 
the  lungs  arifing  from  the  flow  paffage  of  the  blood  through  their  veffels ;  is  it  not  more  rea- 
fonable  to  aferibe  the  beginning  of  refpiration  in  new-born  animals  to  fuch  an  uneafy  feeling, 
than  to  an  inclination  to  fwallow  ? 

*  Harvey  Degeaerat,  animal,  cap.  de  partu,  p.  jai. 
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the  lungs ;  and  becaufe  its  fluids,  being  derived  from  the  blood  of 
the  mother,  which  has  fuflained  the  aid;ion  of  the  air  in  her  lungs, 
mufl  be  equally  fit  for  its  nourilhment  and  fapport  as  for  her’s. 
When  the  fxtus,  after  being  feparated  from  its  mother,  remains  in 
its  fecundines,  it  lives  for  a  confiderable  time  without  breathing ; 
becaufe  the  circulation  of  the  blood  continuing  in  the  fame  man¬ 
ner  as  when  it  was  in  the  womb,  only  a  fmall  portion  of  it  paffes 
through  the  lungs. 

After  birth,  when  the  foetus  has  once  been  accuftomed  to  breathe, 
it  foon  ]dies,  if  refpiration  be  difeontinued  *  ;  becaufe  the  blood, 
which  formerly  went  by  the  foramen  ovale  and  duHus  arteriofus, 
paffes  now  through  the  veffels  of  the  inflated  lungs ;  and  although 
we  cannot  fuppofe  thefe  paffages  to  be  inflantly  fhut  after  breath¬ 
ing  begins,  yet  as  the  veficles  of  the  lungs,  after  having  been  once 
inflated,  never  collapfe  fo  far  as  to  occupy  as  little  fpace  as  be¬ 
fore,  their  veffels  mufl  go  on  to  receive  a  greater  quantity  of  blood 
than  before  birth,  and  confequently  to  tranfmit  this  fluid  in  greater 
abundance  to  the  left  finus  venofus ;  by  which  means  the  paffage  of 
the  blood  into  this  fmus^  by  the  foramen  ovale,  will,  in  a  great  mea- 
fure,  be  prevented ;  at  the  fame  time,  by  the  inflation  of  the  lungs, 
the  pulmonary  artery  will  be  raifed,  and  the  fltuation  of  the  duclus 
arteriofus  fo  changed,  as  to  render  the  paffage  of  the  blood  through 
it  lefs  favourable.  Further,  after  birth,  when  the  umbilical  arteries 
are  tied,  the  blood  pafling  through  the  diiflus  arteriofus  into  the  a~ 
orta  will  meet  with  greater  refiftance  than  formerly ;  flnee  the  fluids 
puthed  into  this  artery  by  the  two  ventricles  of  the  heart,  will  find 
a  lefs  ready  paffage,  as  a  confiderable  part  of  the  veflels  through 
which  they  ufed  to  flow  are  thus  obflrucded. 

Hence,  if  refpiration  be  once  begun,  though  performed  but  for 
a  lliort  time,  the  blood,  notwithflanding  its  being  afterwards  re- 

ftrained 

*  M.  de  Haller  (a)  has  well  obferved,  that  notwithflanding  Harvey’s  words  may  feem  to  in- 
finuate  that  ■a.fcetus  whicn  has  once  breathed,  inftantly  dies  after  this  a(ftion  is  interrupted;  yet 

fxtufes  which  have  breataed  only  for  a  iliort  time,  can  live  feveral  minutes  without  relpira- 
tion. 

(fl)  Element.  Phyfiolog.  tom,  3. 
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ftrained,  will  continue  its  courfe  cliiefly  through  the  lungs,  though, 
in  that  way,  it  cannot  pafs  near  fo  fall  as  it  is  thrown  into  thofe 
vefTels  from  the  right  ventricle  of  the  heart;  whence  it  follows, 
that  an  animal,  having  been  once  ufed  to  breathe,  and  after  this 
happening  to  be  deprived  of  air,  mud  be  foon  fuffocated  by  an  ac¬ 
cumulation  of  blood  in  the  pulmonary  vefTels 

Some 

*  As  there  have  been  fome  who  doubted  of  the  alternate  motion  of  the  lungs  in  refplra- 
tlon  being  neceffary  to  carry  on  the  circulation  of  the  blood  through  their  vefTels,  I  lhall 
here  mention  a  few  experiments,  which  Teem  to  decide  this  point. 

1.  When  the  lungs  are  collapfed,  i.  e,  in  a  hate  of  expiration,  as  Is  the  cafe  of  all  dead 
animals,  any  .fluid  injedted  into  the  pulmonary  artery  palTes  with  difficulty  to  the  left  ventricle 
of  the  heart, 

2.  When  the  lungs  are  inflated  with  air,  an  injeded  liquor  flows  through  their  vefTels  more 
eafily  and  in  greater  quantity. 

3.  Wffien  the  lungs  are  agitated  with  an  alternate  motion,  fomething  like  natural  refpira- 
tion,  water  or  any  other  thin  fluid  pafles  flill  more  freely  through  them,  and  penetrates 
into  their  fmalleft  vefTels  {a) . 

4.  If  refpiration  be  reftrained  for  any  confiderable  time,  one’s  face  becomes  of  a  purple 
colour,  and  its  veins  are  much  diflended  with  blood  ;  which  fhews  that  this  fluid,  on  account 
of  its  difficult  pafTige  through  the  lungs,  is  accumulated  in  the  trunks  of  the  cava  and  right 
jinus  vemfus. 

5.  Theneceffity  of  the  alternate  motion  of  refpiration,  in  order  to  the  free  tranfmiffion  of 
the  blood  through  the  pulmonary  vefTels,  is  flill  more  evidently  demonflrated  by  the  follow¬ 
ing  experiment  of  Dr  Mufgrave  :  A  dog  whofe  trachea  was  cut,  juft  below  the  potnutn  Adamic 
and  clofe  ftopt  with  a  cork,  after  a  few  violent  ftruggles,  died  in  two  minutes  ;  and, 
upon  opening  the  thorax,  the  pulmonary  artery,  right  ventricle  and  auricle  of  the  heart,  to¬ 
gether  with  the  great  trunks  of  the  cava,  were  diflended  with  blood  to  a  great  degree ;  while 
the  pulmonary  veins,  left  auricle  and  ventricle  of  the  heart,  were  almoft  quite  empty,  not 
containing  more  than  a  fpoonful  of  blood  (b). 

It  may  be  thought  perhaps  that  the  force  of  this  experiment  is  weakened  by  one  of  Eh*  Hook’s, 
who  having  cut  away  the  ribs,  diaphragm,  and  pericardium  of  a  dog,  and  pricked  the  outer 
coat  of  the  lungs  wdth  a  penknife,  preferved  him  alive,  by  keeping  his  lungs  fully  diflended 
with  a  continued  blaft  of  air,  which  he  made  to  pafs  through  them  by  means  of  a  pair  of 
double  bellows  (c.)  But  as  the  blood  flows  much  more  freely  through  the  pulmonary  vefTels 
when  the  lungs  are  inflated,  than  when  they  are  collapfed,  it  is  not  Turprlfing,  that  in  this 
dog,  which  had  lofl  a  great  deal  of  blood  during  a  former  experiment,  the  inflated  lungs 
Ihould  afford  an  eafy  enough  paffage  to  the  fmall  quantity  that  would  be  thrown  into  their 
velTels  by  the  contianflion  of  the  right  ventricle  of  the  heart ;  efpecialiy  if  we  confider,  that 
the  conftant  flream  of  air  muft,  while  it  was  paTflng  through  the  lungs,  and  efcaping  by 

the 

(n)  ViJ  Kaaa  PerTpirat,  Kippocrat.  difla,  feet.  160.  161.  l5j.  &  170, 

(f)  Plii^ofojv  ic  1  *  ran  Eft,  abiiJgeJ,  vol.  3,  p, 

(f)  Ibid.  p.  C<), 
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Some  may  perhaps  think  the  fudden  death  of  animals  deprived 
of  the  benefit  of  refpiration,  is  owing  rather  to  the  want  of  fome- 
thing  in  the  air  which  fupports  the  vital  flame.  But  without  en¬ 
tering  into  a  difcuffion  of  thofe  arguments  which  may  be  brought 
for  and  againfl;  this  opinion,  I  fliall  only  obferve,  that  fince  a  foetus 
can  live  a  confiderable  time  without  refpiration,  when  feparated 
from  its  mother  and  involved  in  its  fecundines,  its  dying  fooner  for 
want  of  air,  after  it  has  once  breathed,  cannot  be  owing  folely  to 
the  defedl  of  any  thing  which  this  fluid  might  communicate  to  the 
blood  in  the  lungs,  but  muft  be  deduced  from  the  change  made  in 
the  pulmonary  veflels  by  refpiration,  as  has  been  above  explained. 
And  this  reafoning  feems  to  be  confirmed  from  the  obfervation, 
that  animals  through  whofe  lungs  a  fmall  {hare  of  the  blood  cir¬ 
culates,  can  fuftain  the  want  of  air  much  longer  than  man  and  the 
other  more  perfedl  animals,  in  which  the  whole  mafs  of  blood 
pafles  through  the  pulmonary  veffels  :  as  likewife  from  this  other 
obfervation,  that  new-born  animals,  which  have  breathed  only  for 
a  fliort  time,  die  not  fo  foon  in  the  air-pump  as  others  do 

Having  thus  (hewn,  that  all  the  vital  and  other  involuntary 
motions  of  animals  are  owing  to  f  imuli  of  one  kind  or  another, 
adling  either  immediately  upon  the  organs  moved,  or  on  fome 
neighbouring  part  with  which  they  feem  to  have  a  peculiar  fyni- 

Q_  pathy ; 

tlie  fmall  wounds  made  In  their  external  furface,  have  communicated  a  confiderahle  ofcilla- 
latory  motion  to  all  their  veficles  and  velTels,  whereby  the  motion  of  the  blood  through  them 
would  be  greatly  promoted.  And  that  a  very  fmall  agitation  of  the  lungs  may  be  fufficient 
to  keep  up  the  circulation  through  their  veflels,  and  preferve  life,  appears  from  the  faintmgs 
which  hyfterical  people  are  fometimes  fubjed  to.  In  thefe  faintings,  which  I  have  feen  laft 
from  y  to  near  15  minutes,  the  pulfe  beats  a  little  flower  and  feebler  than  before,  but  with 
its  ufual  regularity  ;  while  in  the  mean  time  there  is  no  motion  of  the  thorax  obferveabie  to 
the  eye;  however,  by  holding  a  lighted  candle  near  the  mouth,  one  can  difcover  that  they 
breathe,  though  it  be  weakly  and  flowly.  Further,  in  Dr  Hook’s  experiment,  the  paffage 
of  the  blood  through  the  pulmonary  veflels  mufl:  have  been  much  freer  than  it  is  in  found  a- 
nimals,  whofe  lungs  are  kept  in  a  ftate  of  full  infpiraiion,  becaufe  they  are,  while  in  that 
ftate,  confiderably  prefled  upon  by  the  rarified  air  endeavouring  to  inflate  them  more  and 
more  on  the  one  hand,  and  the  fides  of  the  thorax  refilling  this  inflation  on  the  other. 

*  Philofophical  Tranfad.  abridged,  vol.  2.  p.  217.  and  218, 
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pathy ;  it  remains  that  we  next  inquire,  whence  this  power  of  Jli- 
77iuli  over  the  mufcles  of  animals  muft  be  derived  ? 


SECT.  X. 

Of  the  reafon  *ui>hy  the  mufcles  of  animals  are  excited  Into  contradiion 
by  ftimuli. 

HE  mufcular  hbres  of  animals  are  fo  framed,  as  to  contratT 
A  whenever  a  caufe  proper  to  excite  their  action  is  applied  to 
them,  or,  in  defedl  of  this,  always  to  remain  at  reft.  This  caufe 
is  either  an  eftbrt  of  the  will  or  a  fimulus  of  fome  kind  or  ano¬ 
ther  f  :  to  the  former  are  owing  the  voluntai'y  motions  *,  and  to 
the  latter  all  fuch  as  we  call  vital  and  fpontaneous. 

How,  or  in  what  manner  the  will  acfts  upon  the  voluntary  mu¬ 
fcles,  fo  as  to  bring  them  into  contradlion,  is  a  queftion  beyond 
the  reach  of  our  faculties  ;  and,  indeed,  were  it  otherwife,  the  an- 
fwer  would  be  here  of  no  great  importance,  it  being  fuflicient  that 
experience  convinces  us  that  the  will  is  really  pofteifed  of  that 
power.  But,  in  this  our  endeavour  to  trace  the  vital  and  other  in¬ 
voluntary  motions  up  to  their  firft  fource,  it  feems  to  be  a  matter 
of  no  finall  moment,  to  inveftigate  the  caufe  or  caufes  which  enable 
JHmuli  of  various  kinds  to  excite  the  mufcles  of  living  animals  into 
contraction. 

I.  Here  fome  have  contented  themfelves  with  aferibing  the 
contra(5lions  of  mufcles  confequent  upon  pricking,  tearing,  ftretch- 
ing,  or  otherwife  ftimulating  them,  cither  by  the  application  of  fo- 
lid  bodies  or  acrid  fluids,  to  the  elaftic  power  of  their  fibres  J  ;  but 
without  informing  us,  whether  by  this  they  only  underftood  that 
remarkable  power  of  refilition  belonging  to  many  bodies,  and  from 
which  they  are  named  elaftic,  or  fomething  diflerent  from,  or  fu- 
peradded  to  this.  But  thofe  authors  would  have  done  well  to  con- 

fid  er, 

*  Seft.  i.  Mo.  7.  above. 

f  Ibid.  No  8. 

X  Bagliv.  opera,  ^to,  lib.  de  fibra  motrice,  cap.  ii.  p.  33J.  et  Diflert.  de  anat.  fibrar. 
ct  aaotu  mufcul.  p,  E,  liolTman.  Syftem.  raed.  lib.  i.  fed.  i.  cap.  3.  No.  17.  et  18. 
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fider,  that  an  elaflic  body,  of  whatever  kind  it  may  be  fuppofed, 
is  no  more  than  a  piece  of  dead  inadlive  matter,  without  any  power 
of  generating  motion ;  and  that  though  it  always  recoils  with  a 
force  proportional  to  that  which  bent  or  wound  it  up,  yet  it  does 
this  only  in  confequence  of  its  being  acted  upon,  and  not  from  any 
agency  of  its  own :  That  the  fliarpell  needle  does  not  produce  ftrong- 
er  vibrations  in  the  fpring  of  a  watch,  than  a  blunt  one  a(5ling  upon 
it  with  equal  force ;  and  that  fpirit  of  wine,  or  oil  of  vitriol,  dropt 
upon  the  mofl  elaftic  body,  diflurbs  not  its  Rate  of  reft,  any  more 
than  the  mildeft  milk,  or  oil  of  almonds.  But  the  contrary  of  all 
this  is  true  with  refpedl  to  the  acftion  either  of  ftimulating  folid  bo¬ 
dies  or  acrid  fluids  upon  the  mufcular  fibres  of  animals  ;  whence  it 
follows,  that  the  motions  they  produce  are  not  to  be  explained  by 
any  elaftic  powers  with  which,  it  may  be  imagined,  thefe  fibres 
are  endued. 

2.  Others,  giving  more  fcope  to  their  imagination,  have  fan¬ 
cied  the  animal  fpirits  lodged  in  the  cavities  of  the  mufcular  fibres, 
to  confift  of  a  number  of  little  fprings  wound  up,  which,  by  the 
application  of  ftimulating  bodies,  being  put  into  vibratory  motions, 
dilate  thefe  fibres,  and  fo  render  the  VN^hole  mufcle  fliorter  *,  Not 
much  different  from  this  is  the  opinion  of  an  illuftrious  author, 
who  obferves,  in  his  excellent  treatife  upon  the  heart  f,  that  this 
mufcle  is  brought  into  contradlion  by  the  returning  venous  blood, 
which  dilates  its  ventricles,  and  ftretches  their  conftituenc  fibres  in 
fuch  a  manner,  as  to  excite  an  ofcillation  in  the  animal  fpirits  lod-  . 
ged  in  them,  and  confequently  to  make  the  mufcular  fubftance  of 
the  heart  fwell  and  become  hard. 

But,  waving  the  objedlion,  that  as  we  are  intirely  ignorant  of 
the  nature  of  the  animal  or  vital  fpirits,  as  they  are  called,  every 
account  of  mufcular  motion  from  a  Jlimulus  which  depends  on  their 
peculiar  energy  or  manner  of  action,  muft  therefore  be  merely  hy- 

Qj2  pothetical 

*  Lieutaud.  Element,  phyfiolog.  p.  71.  72.  et  261. 

t  Vol.  I.  lib.  2.  cap.  8. 
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potlietical  and  precarious  ;  may  it  not  well  be  allied,  if  mufcular 
contradlion  from  a  Jlimulus  is  owing  to  the  animal  fpirits  excited 
into  an  ofcillatory  motion,  why  fhould  preffing  the  belly  of  a  mu- 
fcle  with  a  fmooth  body  produce  a  weaker  ofcillation  than  pricking 
it  with  a  pin  which  is  applied  with  Icfs  force,  and  affects  only  a 
very  few  of  its  fibres  ?  or  why  fhould  one  and  the  fame  irritating 
caufe  a6ling  on  the  fibres  of  an  inflamed  mufcle,  raife  a  more  vio¬ 
lent  ofcillation  of  the  nervous  fluid,  than  when  applied  to  a  mufcle 
in  a  found  flate  ?  Befides,  fuppofing  the  animal  fpirits  lodged  in  the 
m.Tcular  fibres  to  be  ever  fo  elaflic,  would  it  not  be  in  vain  to  at¬ 
tempt  to  deduce  the  motions  of  mufcles  confequent  upon  a  Jiinmlus 
from  this  property,  fince  elaflic  bodies,  as  was  obferved  above,  ne¬ 
ver,  of  themfelves,  generate  motion,  but  recoil  only  with  a  force 
proportional  to  that  wherewith  they  are  adled  upon  ?  To  alledge, 
that  the  animal  fpirits  differ  from  other  elaflic  bodies,  or,  owe  their 
ofcillatory  motion  to  fome  other  caufe  will  not  be  fatisfa<5lory ; 
for  thefe  fpirits  mufl  either  adl  intirely  as  a  mechanical  power,  or 
not :  if  the  affirmative  be  taken,  it  mufl  be  granted,  at  the  fame 
time,  that  their  re-a(5lion,  like  that  of  other  elaflic  bodies,  cannot 
exceed  the  power  adling  upon  them  and  putting  them  in  motion  ; 
but  if  their  a(5lion,  inflead  of  being  properly  mechanical,  be  aferi- 
bed  to  fome  unknown  ad;ive  properties,  this  will  be  found,  as  I 
fliall  afterwards  fhew,  an  hypothefis  inconfiflent  with  the  appearan¬ 
ces  of  mufcular  contradlion  from 

3.  It  may  be  thought,  that  mufcular  contradlion  is  owing  to 
fome  kind  of  explofion,  ebullition,  or  effervefcence,  occafioned  by 
the  mixture  of  the  nervous  and  arterial  fluids,  or  perhaps  to  the  a- 
gency  of  fome  fubtile  ethereal  or  elecftrical  matter  refiding  in  the 
nerves  ;  and  that  as  thefe  caufes  may  be  brought  into  adlion  by 
the  power  of  the  will,  in  order  to  voluntary  motion,  fo,  in  the  cafe 
of  involuntary  motion,  they  may  be  determined  to  exert  their  in- 

duence^ 


*  Senac.  Traite  du  coeufj  vol.  i,  p.  452,, 
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fluence,  by  the  mechanical  action  of  heat,  fliarp  inflruments,  or 
other  fihmdi  applied  to  the  fibres  or  nerves  of  the  mufcles 

But,  without  inquiring  how  far  the  contraaion  or  intuine- 
fcence  of  a  mufcle  may  be  owing,  or  not,  to  any  of  the  caufes  now 
mentioned,  it  will  not  be  difficult  to  ffiew  that  they  cannot,  with¬ 
out  the  intervention  of  fome  other  agent,  be  excited  to  exert  them- 
felves  by  the  various  Jiimuli  which  are  obferved  to  bring  the  muf¬ 
cles  of  animals  into  contraaion  :  for  a  fluid  lodged  in  the  nerves 
or  mufcular  fibres,  though  of  a  nature  fit  to  produce  explofions, 
effervefcences,  is  not  fufficient  for  any  of  thefe  purpofes,  un- 
lefs  a  caufe  peculiarly  adapted  to  excite  fuch  motions  be  applied  to 
-it.  Thus  gun-powder  produces  no  cxplofion  without  the  affiflance 
of  fire ;  nor  are  ekarical  effuvia  excited  into  aaion,  but  by  the 
attrition  of  certain  bodies.  Alcalies  then  only  raife  a  commotion 
when  mixed  with  acids;  and.no  effervefcences  or  fudden  ebulli¬ 
tions  can  be  produced,  without  the  mixture  of  fubftances  difagree- 
ing  in  their  qualities.  Fire  applied  to  a  glafs  globe  will  not  produce 
ekaricity,  any  more  than'friaion  will  make  an  alcaline  liquor  effer- 
vefee,  or  the  mixture  of  an  acid  fet  gun-powder  in  a  flame.  If 
therefore  mufcular  motion  were  owing  to  any  of  the  caufes  above 
inentipned,  it  might  reafonably  be  expeaed  that  it  would  only  fol¬ 
low  upon  the  application  of  certain  kinds  of  Jimuli  to  the  mufcular 
fibres  :  but  we  know  from  experience,  that  inflruments  of  different 
inetals,  provided  tlieir  fharpnefs  and  figure  be  the  fame,  have  an 

oquaf 


^  Dr  Robinfon  has  afcrlbed  mufcular  contra<SlIon  from  heat,  pundures,  <t^c.  to  thein  ex? 
thing  a  vibrating  motion  in  the  <xther  within  the  nerves  and  membranes  of  the  mufcles  ;  and 
thinks  that  the  explohon  of  the  eledrical  vapour  brings  the  mufcles  into  a  ftrong  ancf 
fudden  contraftion,  by  raifing  a  ftrong  vibrating  motion  in  the  ather  lodged  in  their  nervei 
and  membranes;  Animal  oeconomy,  prop.  8. ;  and  Dhfertation  on  Sir  ifaac  Newton’s 
appendix,  p.  14Q.  Dr  Langrifli  alfo  is  of  opinion,  that  warmth  and  pricking  with  a  needle 
renew  the  contradtion  of  the  heart,  by  putting  in  motion  the  ethereal  matter  of  the  nerves  ; 
Cronean  Ledlures,  fed.  127.  and  151.  And  as  of  late  years  there  has  appeared  a  fondnefj 
in  forae,  to  .explain  almoft  every  hidden  operation  in  nature  by  eledricity,  I  thought  it 
might  not  be  improper  to  ftiew,  that  the  eledrical  aura,  even  fuppofing  it  were  the  mate-- 
RiAL  caufe  of  mufcular  contradlon,  will  not  enable  us  to  account  for  the  motions  of  mufcles,, 
whofe  fibres  or  membranw  arc  pricked,  torn,  or  otherwife  ftimnlated. 
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equal  power  of  bringing  the  mufcles  of  animals  into  acftion :  that 
it  makes  no  odds  whether  the  flimulating  fubftances  be  eledlrics 
'per  or  non-eledlrics  :  that  acrid  liquors  of  quite  oppolite  natures 
have  much  the  fame'  effedl,  if  their  degree  of  pungency,  be  equal  r 
that  acids,  alcalies,  neutral  falts,  heat,  pricking,  tearing,  and  in 
fliort  every  kind  of  irritation,  excite  mufcles  of  animals  into  con- 
tradlion  ;  and  that  there  is  no  difference  in  the  motions  they  pro¬ 
duce,  except  what  arifes  from  their  acling  as  ftronger  or  weaker 
JVimuli,  i.  e.  from  their  irritating  the  part  more  or  lefs. 

Further,  no  violent  motion  is  produced  by  any  bodies,  how¬ 
ever  adtive,  unlefs  the  peculiar  caufes  neceflary  to  produce  fuch 
motion  be  applied  to  them  :  but  in  order  to  the  contradlion  of  a 
mufcle,  it  is  not  neceffary  that  the  Jlmulus  fliould  be  applied  to  its 
fibres  ;  it  is  enough  that  the  common  membranes  covering  them 
are  irritated,  the  fame  effedt  being  thereby  produced  as  from 
wounding  the  very  fibres  of  the  mufcle.  This  is  evident,  in  the 
cafe  of  the  heart,  ftomach,  inteflines,  and  bladder  j  nay,  many 
times,  mufcles  are  excited  into  adtion  by  a  Jlmulus  affedting  a  re¬ 
mote  part  with  which  they  have  no  immediate  connedlion,  or  fo 
much  as  a  communication  by  means  of  nerves,  unlefs  it  be  that 
general  one  fubfifling  between  all  the  parts,  as  having  their  nerves 
derived  from  the  fame  brain.  Thus  any  thing  which  affedts  the 
internal  membrane  of  the  ftomach  after  a  difagreeable  manner, 
brings  the  diaphragm  and  abdominal  mufcles  into  convulfive  con- 
tradtions  :  the  adtion  of  light,  as  a  Jiimtdus,  upon  the  tender  retina^ 
is  followed  by  the  contradtion  of  the  orbicular  mufcle  of  the  2i^ea,  ' 
and  according  to  the  various  impreffions  made  by  founds  upon 
the  auditory  nerves,  the  mufcles  of  the  internal  ear  are  varioufly 
contradted. 

Lastly,  As  the  eledtrical  effu^vla,  excited  by  the  friction  of  cer¬ 
tain  bodies,  are  not  emitted  by  fits  and  ftarts,  but  in  a  continued 
equable  ftream,  fo  neither  do  the  explofions  or  cffervefcences  pro- 
'  duced  by  the  mixture  of  fubftances  of  difagreeing  natures  exert 
themfelves,  like  irritated  mufcles,  by  alternate  efforts.  As  little 
will  the  ofcillations  of  an  elaftic  aether  (fuppofing  the  animal  fpirits 

to 
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to  be  of  that  nature)  ferve  to  explain  this  appearance,  lincc  thefe 
muft  follow  the  laws  of  vibration  obferved  in  other  elaflic  bodies, 
which  yet  are  inconfiflent,  as  we  fliall  have  an  opportunity  to  prove 
below,  with  the  alternate  and  vibratory-like  contraclions  of  mu- 
fcular  fibres  occafioned  by  irritation.  Upon  the  whole,  then,  we 
may  conclude  that  the  contraction  of  an  irritated  mufcle  cannot  be 
owing  to  any  effervefcence,  explofion,  ethereal  ofcillation,  or  electri¬ 
cal  power  excited  in  its  fibres  or  membranes,  by  the  mechanical  ac¬ 
tion  of  Jlimidi  upon  them. 

4.  Some  phyfiological  writers  have  fuppofed  a  latent  power  or 
property  in  the  mufcular  fibres  of  animals,  to  which  theii  motions, 
in  confequence  of  an  irritation,  are  to  be  referred  ^ 

But  this  opinion  feems  to  have  been  too  haflily  embraced  upon 
their  defpairing  of  fuccefs  in  their  inquiries  into  this  matter.  For, 
if  they  here  mean  fome  unknown  adtive  powers  refulting  from  the 
peculiar  conflitution  or  mechanical  flrudlure  of  a  mufcular  fibre, 
it  may  be  fufficient  for  us  to  deny  that  there  are  any  fuch  latent 
caufes,  as  the  aflerters  of  them  have  been  as  unable  to  prove  their 
exiflence  by  appearances  which  cannot  be  explained  without  them, 
as  to  fpecify  their  true  nature ;  befides,  it  feems  to  be  improper  to 
attribute  adlive  powers  to  that,  which,  however  modified  or  arran¬ 
ged,  is  yet  no  more  than  a  fyftem  of  mere  matter  ?  powers,  I  fay, 
which  are  not  only  confeffedly  beyond  thofe  of  mechanifm,  but 
feemingly  contrary  to  all  the  known  properties  of  matter. 

Further,  the  influence  of Jiimuli  in  exciting  even  thofe  mufcles, 
to  which  they  are  not  applied,  into  contraction,  plainly  argues 
fuch  motion  not  to  arife  from  any  hidden  power  in  the  mufcle  be¬ 
ing  called  into  action  by  the  mechanical  effect  or  operation  of  the 
JUmulus,  Every  attempt,  therefore,  towards  explaining  the  motions 
of  irritated  mufcles,  from  properties  which  their  fibres,  confidered 

*  as 

*  Peyer.  Parerg.  anatom.  7.  p,  198. 

A  celebrated,  author,  fince  the  firft  edition  [of  this  ElTay  was  publilhed,  has  endeavour¬ 
ed  to  (hew  that  the  motions  of  irritated  mufcles  are  owing  to  the  glutinous  matter  conned:- 
ing  thofe  earthy  particles  of  which  their  fibres  are  compofed ;  and  fuppofes  irritability  to  be 
a  particular  property  of  that  glutinous  fubftance,  in  like  manner  as  gravity  Is  a  property  of 
matter  In  general.  This  hypothefis  1  have  confidered  in  my  PhyfioJogical  Efiiiys,  edit.  5.  p. 
279 — 185.  &  p.  311. 
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as  mechanical  inflruments,  howfoever  exquilltely  framed,  or  nicely 
adjuhed,  can  be  fuppofed  endued  with,  mud  be  vain  and  fruitlefs  : 
for  as  well  might  we  pretend  that  the  eye  fees  objects,  and  the  ear 
hears  founds,  purely  by  virtue  of  their  being  material  organs,  as 
imagine  the  motions  of  animal  fibres  from  a  Jiimulus^  to  be  owing 
folely  to  their  mechanical  flrudlure,  or  to  the  peculiar  difpofition 
of  their  parts. 

5.  Some  may  be  of  opinion,  that  the  all-wife  Author  of  nature 
hath  endued  the  mufcular  fibres  of  animals  with  certain  a(5live 
powers,  far  fuperior  to  thofe  of  common  matter,  and  that  to  thefe 
the  motions  of  irritated  mufcles  are  owing.  And  indeed  we  can¬ 
not  but  acknowledge,  that  he  has  animated  all  the  mufcles 
and  fibres  of  animals,  with  an  acdive  fentient  principle  united 
to  their  bodies,  and  that,  to  the  agency  of  this  principle  are  ow¬ 
ing  the  contraclions  of  flimulated  mufcles.  But  if  it  be  ima¬ 
gined  that  he  has  given  to  animal  fibres  a  power  of  fenfation,  and 
of  generating  motion,  without  fuperadding  or  uniting  to  them  an 
adfive  principle,  as  the  Subject  and  cause  of  thefe,  we  prefume 
to  fay,  that  a  fuppofition  of  this  kind  ought  not  to  be  admitted  ; 
fince,  to  fuppofe  that  matter  may,  of  itfelf,  by  any  modification  of 
its  parts,  be  rendered  capable  of  fenfation,  or  of  generating  motion, 
feems  to  be  as  unreafonable  as  to  afcribe  to  it  a  power  of  thinking. 
Matter,  as  far  as  we  can  judge  by  its  known  properties,  appears  to 
be  incapable  either  of  fenfation  or  thought ;  and  the  whole  appear¬ 
ances  of  the  mere  material  world  fliew,  that  it  adls  invariably  ac¬ 
cording  to  laws  prefcribed  to  it,  and  without  any  feeling,  inclina¬ 
tion,  or  choice  of  its  own  ;  nor  is  there  any  thing  refembling  will, 
felf-determination,  or  real  acflive  power  in  the  moll  refined  and  fub- 
tile  parts  of  matter,  more  than  in  the  mofl  grofs  and  fluggifli. 

If  then  the  elFedls  of  Jlimuli  upon  the  mufcular  fibres  of  animals, 
cannot  be  deduced  from  any  property  or  powers  belonging  to  them, 
as  mere  material  organs,  it  remains,  that  they  are  owing  to  an  ac¬ 
tive  fentient  principle  animating  thofe  fibres.  But  this  will 
more  evidently  appear  from  the  following  confiderations. 

I.  Stimuli 
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I.  Stimuli  applied  to  the  mufcles  of  animals,  when  laid  bare,  in- 
ftead  of  only  one  contradlion  lafting  for  a  confiderable  time,  pro¬ 
duce  feveral  contra<Rions  and  relaxations  alternately  fucceeding  each 
other,  which  become  gradually  weaker,  and  are  repeated  after  longer 
intervals,  as  the  force  of  the  irritating  caule  is  diminifhed  Now, 
thefe  alternate  contractions  are  eafily  accounted  for,  if  we  fuppofe 
them  to  proceed  from  a  fentient  pkinciple,  which,  in  order  to  the 
getting  rid  of  the  pain  or  uneafy  fenfation  that  arifes  from  the  irri¬ 
tation  of  the  mufcle,  determines  the  influence  of  the  nerves  into  its 
fibres  more  flrongly  than  ufual.  For,  if  by  one  or  two  contractions 
the  irritating  caufe  be  thrown  off,  and,  with  it,  the  difagreeable 
fenfation  removed,  the  mufcle  will  return  to  its  former  Rate  of  reft ; 
if  otherwife,  it  will  continue  for  a  longer  time  to  be  agitated  by  al¬ 
ternate  convulfive  motions,  which  will  be  more  or  lefs  forcible,  and 
repeated  after  fhorter  or  longer  intervals,  in  proportion  as  the  Jlimu- 
lus  and  painful  fenfation  hence  enfuing  are  ftronger  or  weaker.  The 
titillation  of  a  flighter  flimulus  will  be  fo  much  weakened  by  the  firft 
contraction  of  the  mufcle,  that  fome  fpace  of  time  muft  intervene 
before  it  will  be  able  to  produce  a  fecond :  whereas  the  fmart  pain 
which  follows  a  ftrong  irritation,  affeCts  the  fentient  principle  fb 
powerfully,  that  no  fooner  is  the  mufcle  relaxed,  than  a  new  contrac¬ 
tion  fucceeds.  Thus  a  gentle  irritation  of  the  left  orifice  of  the  fto- 
mach  occafions  only  a  flighter  hiccup  or  convulfive  contraction  of 
the  diaphragm,  which,  too,  is  not  repeated  till  after  confiderable 
paufes ;  while  a  greater  irritation,  not  only  excites  ftronger  convul- 
fions  of  this  mufcle,  but  alfo  a  quicker  repetition  of  them. 

Why  the  fentient  principle,  in  confequence  of  a  painful  fenfation, 
does  not  keep  fuch  mufcles  as  are  irritated  in  a  continued  ftate  of 
contraction,  but  fuffers  them  to  be  alternately  relaxed,  fhall  be  after¬ 
wards  explained. 

If  the  contraction  of  an  irritated  mufcle  were  owing  to  the  aCtion 
of  the  Jiimulus  upon  it  as  a  mere  mechanical  organ,  then,  fo  long  as 
the  Jiimulus  continued  to  aCt  equably,  the  mufcle  ought  to  remain 
equally  contracted,  and,  upon  its  ceafing,  the  mufcle  ought  to  be  re- 

R  laxed  j 

*  Se(Jl.  I.  No.  10,  and  ii,  above. 
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]axed;  or  rather  the  mufele,  upon  the  firh;  application  of  the  Jlwmhis, 
ought  to  be  faddenly  contradled  5  which  contradlion  fliould  become 
weaker  by  How  degrees,  till  at  length  the  mufcle  has  returned  to  its 
natural  Hate  of  relaxation.  If  a  few  drops  of  any  acrid  liquor  let 
fall  on  a  bare  mufcle,  or  pricking  it  with  a  needle,  excites  it  into 
contracHion,  as  a  mechanical  caufe  adling  upon  a  mechanical  organ  ; 
then,  fo  long  as  the  caufe  adts  on  the  organ,  the  effedl  mufl  continue 
to  follow ;  and  if  the  caufe  becomes  gradually  weaker,  fo  alfo  mufl 
the  effedl,  till  it  ceafes  altogether,  i.  e.  the  mufcle  ought  not  to  be  a- 
gitated  with  alternate  convulfive  motions ;  but,  after  its  firfl  and 
llrongeft  degree  of  contraction,  it  fliould  begin  to  lofe  fome  of  its 
force,  and  continue  to  do  fo,  till  it  returned  again  to  its  natural 
Hate. 

VChat  mofl  refembles  mufcular  contraction  from  an  irritation, 
is  the  falling  or  clof  ng  of  the  leaves  of  the  fenf  tive  plant  after  being 
touched :  but  this  equally  happens,  whether  thefe  leaves  be  touched 
wdth  the  fliarp  point  of  a  penknife,  or  the  blunt  end  of  a  pencil, 
with  a  piece  of  fmooth  wax  or  rough  iron,  with  brandy  or  with  wa- 
ter.  Here,  there  are  no  alternate  contradlions  and  relaxations,  as 
in  the  mufcular  fibres  of  animals ;  no  indication  of  feeling  or  of  be¬ 
ing  peculiarly  affedled  by  ftimulating  fubftances  ;  but  all  is  affeCl- 
ed  by  mere  contaCt  or  mechanical  impulfe.  I  cannot  help  obfer- 
ving  in  this  place,  though  foreign  to  my  prefent  purpofe,  that  the 
clofng  of  the  leaves  of  the  fenfitive  plant  upon  their  being  touched, 
cannot  be  owing,  as  fome  have  imagined,  to  the  eleClrical  matter 
iffuing  from  them;  fnce  the  touch  of  wax,  which  repels  this  mat¬ 
ter,  makes  them  clofe  as  remarkably  as  that  of  non-eleCtric  bodies  : 
nay,  a  piece  of  wax  ftrongly  electrified  by  rubbing,  made  the  leaves 
of  this  plant  quickly  clofe,  by  attracting  them. 

If  it  be  faid,  that  the  elaftic  fibres  of  the  mufcles,  or  the  nervous 
fluid  fuppofed  to  be  contained  in  their  cavities,  are  excited  by Jiimuli 
into  ftrong  ofcillations,  which  are  repeated  till  the  irritation  ceafes, 
or  even  for  fome  time  after;  I  anfwer, 

“That  it  is  not  eafy  to  conceive  how  fuch  Jlinndi  as  do  not  aCt 
by  any  mechanical  force,  but  merely  by  their  acrimony,  fliould  ex¬ 
cite 
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cite  an  ofclllatory  motion  in  the  flippofed  elaflic  fibres  of  the  mu- 
fcles,  or  in  the  animal  fpirits  lodged  in  them. 

If  the  motion  of  our  mufcles  from  a  jl'imuliLs  were  owing  to 
elaflic  vibrations  of  any  kind  whatever ;  how  could  the  fphlncicr 
pipUldd  and  the  mufcles  of  the  internal  ear,  continue  uniformly  and 
equally  contratfled  for  fome  time,  which  they  never  fail  to  do,  when 
the Jiitmdi  affedting  them  a6l  with  unvaried  force?  And  -^’hy  ought 
they  not  rather  to  be  agitated  by  a  number  of  quickly  repeated 
contraclions  ?  Nay,  the  continued,  uniform,  and  equal  contradlion 
of  the  voluntary  mufcles  would  be  impoffible,  if  their  motion  was 
owing  to  any  elaflic  ofcillations. 

’'If  mufcular  motion  from  a  fimulus  were  the  effedl  either  of  the 
vibrations  of  the  nervous  fluid  or  of  the  folid  elallic  fibres  of  the  mu¬ 
fcles  themfelves,  the  alternate  contraclions  of  an  irritated  mufcle,  like 
the  vibrations  of  elaflic  bodies,  ought  to  follow  one  another  at  equal 
intervals,  nor  would  they  be  more  flowly  repeated  as  they  become 
weaker,  and  are  about  to  ceafe ;  which  however  is  the  cafe.  A  mufical 
chord,  a  bell,  or  any  other  elaflic  body,  performs  its  vibrations  in  equal 
times,  whether  it  be  adted  upon  by  a  flronger  or  a  weaker  force ; 
and  its  ofcillations  follow  one  another,  from  firfl  to  lafl,  with  an 
equal  degree  of  fwiftnefs :  In  like  manner  the  elaflic  pulfes  which 
thefe  bodies  communicate  to  the  ambient  air,  fucceed  each  other  as 
quickly  in  diftant  places,  where  the  found  is  faint,  as  in  thofe  near 
the  fonorous  body,  where  it  is  flronger.  Since  therefore  the  alter¬ 
nate  contradions  of  irritated  mufcles  do  not  follow  the  law  of  the 
vibration  of  elaflic  bodies,  but  become  remarkably  flower  when 
they  decreafe  in  ftrength,  and  before  they  ce^fe  altogether;  it  fol¬ 
lows  that  they  cannot  be  owing  to  any  elaflic  vibrations  excited  in 
the  mufcular  fibres,  or  in  the  nervous  fiuid  contained  in  them.  But 
of  this  more  fully  afterwards 

2.  If  it  were  conflantly  obferved,  that  fuch  mufcles  only  as  had 
their  fibres  immediately  adledupon  hjjlimuli,  were  excited  inco  con- 

R  2  tra(5lion, 

*  Vid.  fe<5t.  xlv.  below,  oa  the  motion  of  the  mufcles  of  animals  when  feparated  from  the 
body. 


132 


OF  THE  VITAL  AND 


tra(5lion,  tnen  indeed  it  might  be  fnfpedled,  that  fuch  motions  were 
no  more  than  a  necefTary  confequence  of  the  mechanical  a6lion  of 
thofe  jlimuli  upon  the  mufcnlar  fibres :  but  as  we  find  the  mufcles 
of  animals  brought  into  adlion  without  any  irritation  of  their  fibres, 
whenever  a  ftinndus  is  applied  to  the  coats  or  membranes  covering 
them,  to  the  nerves  which  are  fent  to  them,  or  to  fome  neighbour¬ 
ing  or  even  diflant  part,  it  feems  unreafonable  to  afcribe  fuch  mo¬ 
tion  to  the  mechanical  a<ftion  of  the  ftimulus  upon  the  fibres  of  the 
mufcle,  and  not  to  the  imprefiion  it  makes  on  the  fentient  principle. 
Thus  the  contraAlon  of  the  fphindter  pupillds  arifing  from  the  adlion 
of  light  on  the  retina,  with  which  it  has  no  communication  of 
nerves,  cannot  be  explained  mechanically,  but  mufl  be  owdng  to 
fome  fentient  principle  in  the  brain,  which,  excited  by  the  uneafy 
fenfation,  increafes  the  aftlon  of  the  nervous  power  upon  that  mu¬ 
fcle.  The  fame  thing  is  alfo  true  of  the  various  motions  of  the 
mufcles  of  the  malleus  and  jlapes  from  different  founds  firiking 
upon  the  auditory  nerve ;  and  of  the  motions  of  the  eye-lids  as  of¬ 
ten  as  any  thing  irritates  the  cornea,  be  it  ever  fo  gently.  The  con- 
tradiion  of  the  diaphragm  and  intercoftal  mufcles,  in  confequence 
of  an  uneafy  fenfation  in  the  lungs,  muft  alfo  be  owing  to  the  mind 
or  fentient  principle  adling  at  the  origin  of  the  nerves,  and  not  to 
any  change  wrought  mechanically  upon  the  fibres  of  thefe  mufcles, 
by  the  difficult  pafiTage  of  the  blood  through  the  pulmonary  veffels. 
The  violent  aclion  of  the  diaphragm  and  abdominal  mufcles  in  a 
tenefmus  or  firangury  is  to  be  explained  in  the  fame  way.  If  a  fpark 
from  the  fire,  or  a  drop  of  boiling  water  falls-  upon  one’s  footj  the* 
leg  is  inftantly  drawn  in  towards  the  body  ;  but  as  the  mufcles  em¬ 
ployed  in  this  aflion  are  thofe  which  run  along  the  thigh,  and  are, 
inferted  about  the  head  of  the  tibia,  it  is  manifeft  that  this  Jlirnulus 
cannot  excite  thofe  mufcles  into  contraction  in  confequence  of  any 
mechanical  aCtion  upon  them ;  and  if  the  fympathy  of  the  nerves, 
or  continuation  of  membranes,  ihall  be  affigned  as  the  caufc  of  this 
motion,  it  may  be  jufily  aflced,  why  the  mufcles  which  run  along 
the  leg,  and  are  inferted  into  the  foot,  are  not  more  moved  than 
thofe  of  the  thigh,  fince  they  have  a  nearer  connexion  with  that 

part 
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part  to  which  the  ftimulus  is  applied ;  or  why  the  extenfors  of  the 
leg  are  not  brought  equally  into  adlion  with  its  dexors?  It  remains 
therefore  that  the  motion  of  the  leg,  in  this  cafe,  be  attributed  to 
the  pain  or  uneafy  fenfation  excited  by  the  fire  or  boiling  water,  for 
avoiding  of  which  the  fentient  principle  is  indantaneoufly  deter¬ 
mined  to  put  the  flexors  of  the  leg  in  motion,  and  fo  to  remove  tlie 
member  from  the  ofihnding  caufe.  Nay,  v/here  the Jlimulus  is  ap¬ 
plied  to  the  membranes  or  teguments  of  the  mufcles,  it  feems  pro¬ 
bable,  that  the  fubfequent  contractions  are  not  owing  to  any  change 
firft  made  on  their  fibres  :  thus  the  convulfive  motions  of  the  inter- 
cofhal  and  other  mufcles  of  the  trunk  of  the  body,  which  are  excited 
by  tickling  the  tides,  mufl;  be  afcribed  to  the  mind,  which,  in  order 
to  avoid  the  difagreeable  titillation,  puts  thefe  mufcles  in  adlion,  and 
not  to  any  immediate  influence  which  the  tickling  can  have  on  their 
fibres ;  otherwife  wliy  fliould  the  fame  mechanical  adlion  of  our 
own  fingers,  and  thofe  of  another  perfon,  afteiSl  us  fo  differently  ? 
Tincture  of  ipecacuanha  applied  to  the  internal  furface  of  the  flo- 
mach,  does  not  feem  to  produce  the  convulfive  contra6lions  of  that 
organ  in  vomiting,  by  immediately  affedling  its  mufcular  coat, 
which  is  defended  by  the  nervous  and  villous  ones,  but  by  irritating 
its  nervous  papilU^  and  thereby  aflb(fl:ing  the  mind  or  fentient  prin¬ 
ciple. 

Since,  therefore,  applied,  not  only  to  remote  parts,  but 

alfo  to  the  membranes  or  coats  immediately  covering  any  mufcle, 
excite  it  into  contraction  by  the  intervention  of  the  mind ;  is  it  not 
reafonable  to  think,  that  even  when  the  mufcles  themfelves,  or  a  few 
of  their  fibres,  are  irritated,  the  fubfequent  motions  are  owing  to 
the  mind’s  being  excited,  by  a  difagreeable  fenfation,  to  determine 
the  influence  of  the  nerves  more  flrongiy  into  them  ? 

3.  This  wdll  further  appear,  if  weconflder  that  not  only  an  irrita¬ 
tion  of  the  mufcles  of  animals,  or  parts  nearly  conneCled  with 
them,  is  followed  by  convulfive  motions ;  but  that  the  remembrance 
or  idea  of  fubftanccs,  formerly  applied  to  dillerent  parts  of  the  bo  ¬ 
dy,  produces  almofl  the  fame  eft’eCl  as  if  thofe  fubflances  themfelves 
were  really  prej^'ent.  Thus  the  fight,  or  even  the  recalled  idea  of 

grateful! 
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grateful  food,  caufes  the  faliva  to  flow  into  the  mouth  of  an  hungry 
perfon  ;  and  the  feeing  a  lemon  cut  produces  the  fame  efledt  in 
many  people.  The  fight  of  an  emetic,  nay  its  very  name,  or  feeing 
others  vomit,  will  in  many  delicate  perfons  raife  a  naiifea.  The 
apprehenflon  or  fear  of  having  one’s  fldes  tickled,  caufes  almoft 
tlie  fame  motions  in  the  trunk  of  the  body,  as  tickling  itfelf  would 
do,  though  in  a  lefs  degree. 

Further,  That  many  remarkable  changes  and  involuntary  mo¬ 
tions  are  fuddcnly  produced  in  the  body  by  the  various  afledlions  of 
the  mind,  is  well  known.  Thus  fear  often  brings  on  afudden  flow  of 
pale  urine.  Sore  eyes  have  been  believed  to  be  infedlious  to  thofe  who 
look  at  them.  Certain  founds  occaflon  a  tretnor  over  the  whole  body. 
The  found  of  a  bagpipe  has  been  faid  to  give  foine  people  an  inclina¬ 
tion  to  make  water.  The  fudden  appearance  of  any  frightful  obje(5l, 
will,  in  delicate  people,  caufe  a  palpitation.  The  flght  of  an  epilep¬ 
tic  perfon  in  the  fit  has  brought  on  an  epilepfy  j  and  yawning  is 
fo  very  catching,  as  frequently  to  go  round  a  whole  company.  In 
thefe  cafes,  the  motions  produced  in  the  veflels  of  the  eyes  or  eye¬ 
lids,  in  the  heart,  ftomach,  and  bladder,  in  the  fecretory  veffels  of 
the  falivary  glands  and  kidneys,  in  the  mufcles  employed  in  yawn¬ 
ing,  cannot  be  owing  to  the  mechanical  aftion  of  the  caufes 
above  mentioned  upon  the  fibres  of  the  parts  moved:  for  what  par¬ 
ticular  connection  is  there  between  the  optic  and  auditory  nerves, 
and  thofe  which  ferve  the  heart,  ftomach,  bladder  of  urine,  mouth, 
fiilivary  glands,  and  the  mufcles  which  deprefs  the  lower  jaw  and 
move  the  trunk  of  the  body  ?  All  the  nerves  do  not  at  laft  terminate 
in  a  point,  but  in  a  large  fpace  of  the  brain ;  therefore  the  content 
between  them  cannot  be  deduced  from  their  contiguity,  but  from  a 
fentient  principle,  which  is  prefent,  at  leaft,  wherever  the  nerves 
have  their  origin,  and  which,  accordingly  as  it  is  varioufly  afieCled, 
produces  motions  and  changes  in  different  parts  of  the  body. 

If  then  external  caufes  affeCling  the  brain  do,  by  the  interven¬ 
tion  of  the  mind  or  fentient  principle,  produce  confiderable  chan¬ 
ges  in  the  mufcles  of  fpontaneous  as  well  as  in  thofe  of  voluntary 
motion;  and,  if  the  idea  of  a  flinmhis  has,  in  many  cafes,  almoft 

the 
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the  fame  efFecl  as  the  thing  itfelf ;  is  it  not  reafonable  to  think,  that 
Rimulating  fubftances  applied  to  the  mufcles  of  animals  excite 
them  to  contraH,  not  by  any  immediate  mechanical  adlion  upon 
their  fibres,  nor  by  producing  an  explofion  or  effervefcence,  nor  by 
exciting  firong  vibrations  in  an  ethereal  or  eleflrical  matter  lodged 
in  thefe  fibres  or  their  nerves  ;  but  by  difagreeably  afFedling  the  fen- 
tient  principle,  in  confequence  of  which  it  increafes  the  aclion  of 
the  nervous  power  upon  the  fibres  of  thofe  mufcles  which  are  fti- 
mulated.  And  there  feems  to  be  the  lefs  difficulty  in  this  do6lrine,  as 
the  various  appearances  above  mentioned  would  evince  the  prefence, 
agency,  and  extenfive  influence  of  fomething  in  the  bodies  of  ani¬ 
mals,  of  a  nature  different  from  mere  matter,  and  of  powers  fu- 
perior  to  it,  however  modified,  compounded,  or  arranged. 

If  flwiiili  excite  the  mufcles  of  animals  into  contradlion  by  adling 
upon  them,  rather  as  fentientthan  mere  mechanical  or  material  organs, 
it  is  eafy  to  fee,  why  the  ffighteft  aliment  is  apt  to  occafion  vomiting 
when  the  coats  of  the  ftomach  are  inflamed,  and  why  the  heart  is 
agitated  with  violent  convulfions  and  palpitations  as  often  as  itfelf, 
or  even  pericardium^  is  afledled  with  any  degree  of  inflammation. 
In  thefe  cafes  the  flomach  and  heart  are  rendered  extremely  fenfible 
and  impatient  of  any  irritation ;  hence  the  ftimuli  which  ufed  to  af- 
fedl  them  gently,  now  excite  them  into  violent  convulfions. 

It  was  obferved  above,  that  thofe  mulcles  to  whofe  fibres  jlimuU 
are  applied,  do  not  remain  contracfled  for  any  confiderable  time, 
but  are  agitated  with  alternate  contradlions  and  relaxations.  Thus 
any  of  the  mufcles  of  the  eye,  by  irritating  their  tendinous  fibres 
with  a  fliarp  infirument,  are  made  to  beat  almoft  like  the  heart  of 
an  animal  affefted  with  ftrong  palpitations  But  in  mufcles 

whofe 

*  A  learned  author  feenas  to  have  fallen  into  a  miftalce  with  reii^edt  to  this  matter,  when 
he  obferves,  that  an  irritation  makes  the  mufcles  of  living  animals  only  perform  one  contrac¬ 
tion,  although  the  fame  caufe  produces  many  repeated  contradtions  in  the  mufcles  of  thofe 
that  have  been  newly  killed  ;  for,  befides  the  inflance  of  the  mufcles  of  the  eyes  here  men¬ 
tioned,  the  heart  of  an  animal  is  obferved  to  be  agitated  with  violent  and  quickly  repealed 
convulfions  when  it  is  pricked  with  a  fliarp  Infirument  immediately  upon  opening  the  thoraxy 
and,  if  any  other  mufcle  of  a  living  animal  be  laid  bare,  it  will,  by  irritating  its  fibres  or 
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whofe  contra(5lion  is  owing  to  the  acftion  of  a  Jlimulus  upon  fome 
diftant  or  neighbouring  part,  there  is  a  diverfity  obferved  ;  fome  of 
them  being  uniformly  contracted  while  the  irritating  caufe  lafls, 
others  alternately  contra^led  and  relaxed :  thus  the  adlion  of  light 
and  found  upon  the  retina  and  auditory  nerves  produces  an  equable 
conflant  contradlion  of  the  fphinBer  pupillae  and  mufcles  of  the  in¬ 
ternal  ear  ;  while  an  irritation  of  the  membrane  of  the  nofe  and 
trachea  is  followed  by  alternate  convuhive  motions  of  the  mufcles 
of  refpiration;  and  a  titillation  of  the  inferior  extremity  of  the  gul- 
,let,  by  repeated  contradlions  and  relaxations  of  the  diaphragm. 

These  very  different  eifedls  of  fiimiili  on  different  mufcles  and 
organs  of  the  body,  which  to  me  appear  inexplicable  upon  mere 
mechanical  principles,  feem  to  be  eafily  accounted  for  upon  thofe 
which  I  have  already  laid  down  :  for  if  the  contradlion  of  an  irri¬ 
tated  mufcle  be  owing  to  the  uneafy  fenfation  excited  by  the  ftimu- 
lus^  as  often  as  the  firfl  contratflion  does  not  remove  this,  the  mu¬ 
fcle  will  be  agitated  with  alternate  convulfons,  as  being  moft  pro¬ 
per  to  throw  off  the  irritating  caufe.  If  indeed,  by  the  firfl  con- 
-tradlion,  the  difiigreeable  fenfe  of  irritation  be  quite  removed,  no 
further  motion  follows  ;  but  if  it  flill  remains,  new  convulfive  con- 
tradlions  will  fucceed,  and  continue  alternately,  till  the  Jlimulus  ei¬ 
ther  ceafes  intirely,  or  becomes  too  weak  to  produce  a  new  contrac¬ 
tion.  But  when  the  contradion  of  any  mufcle  occafioned  by  the 
adion  of  a  Jlimulus  on  a  neighbouring  part,  would,  if  it  was  alter¬ 
nate,  neither  tend  to  remove  the  irritation,  nor  render  the  mind  lefs 
fenfible  of  it,  in  that  cafe  no  hidden  relaxation  follows,  but  the  mu¬ 
fcle  remains  equally  contracted  as  long  as  the  flimulating  caufe  con¬ 
tinues 

membranes,  be  brought  Into  alternate  contraflions.  A  fibnulus  therefore  applied  to  the  mu¬ 
fcles  of  animals  excites  them,  if  it  be  confiderable,  into  alternate  repeated  contradions,  whe¬ 
ther  the  animals  be  alive  or  newly  killed  ;  only  the  convulfions  in  the  former  cafe  are  ftronger 
than  in  the  latter.  Nay,  it  will  be  difficult  to  reconcile  this  fuppofed  difference  in  the  effed 
of  an  irritation  on  the  mufcles  of  living  and  newly  killed  animals  with  that  principle  which 
this  learned  author  has  laid  down,  namely,  that  the  contradion  of  an  irritated  mufcle  is 
owing  to  the  re-adion  of  the  animal  fpirits  lodged  in  its  fibres,  in  confequence  of  the  adion 
or  impreffion  of  the  fibnulus  upon  them ;  for  there  appears  to  be  no  reafon  why  the  re  ading 
power  of  the  animal  fpirits  fhould  continue  to  exert  itfelf  longer  or  ftronger  in  the  mufcles 
of  dead  animals,  than  in  thofe  of  living  ones. 
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tinues  the  fame.  Let  us  now  fee  how  this  principle  can  be  applied 
to  the  different  fpontaneous  motions  of  animals. 

The  alternate  contradlions  and  relaxations  of  the  mufcles  of  re- 
fpiration  in  fneezing,  are  moft  wifely  adapted  to  remove  the  irrita¬ 
ting  caufe  from  the  membrane  of  the  nofe,  and  to  leffen  the  uneafy 
fenfation  arifing  from  it  :  if,  by  the  air,  firfl  ftrongly  infpired  and 
immediately  after  more  forcibly  expelled  through  the  nofe,  the 
?milus  affedling  its  nerves  be  removed,  no  new  contra(5lion  enfues  ; 
if  not,  the  adlion  of  fneezing  is  ftill  repeated,  till  the  titillation  in 
the  nofe  ceafes,  or  becomes  too  weak  to  produce  a  new  convul- 
fion.  In  fneezing,  infpiration  is  only  performed  in  order  to 
make  way  for  the  fucceeding  violent  expiration,  which  moft  effec¬ 
tually  removes  the  uneafy  fenfation  or  irritating  caufe ;  at  the  lame 
time,  the  ftrong  and  fudden  contradlion  of  the  infpiratory  mufcles 
adls,  partly,  as  a  kind  of  phnulus  in  exciting  the  fubfequent  con- 
vulfive  motion  of  the  expiratory  ones.  The  alternate  contractions 
of  the  diaphragm  in  the  hiccup,  and  of  the  mufcles  of  refpiration 
in  coughing,  evidently  tend  to  remove  or  lefl'en  the  uneafy  fenfa¬ 
tion  in  the  gullet  and  trachea,  and  are  therefore  not  continued,  but 
interrupted  by  alternate  relaxations.  On  the  other  hand,  a  ftrong 
irritation  of  the  intejlinum  reHum,  from  too  great  a  quantity  of  ex¬ 
crement,  produces  a  continued  contraeflion  of  the  abdominal  mu¬ 
fcles  and  diaphragm,  becaufe,  in  this  cafe,  the  contraeflion  of  thefe 
mufcles  has  no  effeeft  to  leffen  the  uneafy  fenfation,  till  xh^focces  are 
expelled.  It  is  true  indeed,  that  when  the  body  is  bound,  fcveral 
efforts  of  the  diaphragm  and  abdominal  mufcles  are  required  be¬ 
fore  any  of  the  excrement  can  be  expelled  ;  but  the  aeflion  of  thefe 
mufcles  is,  in  this  inftance,  interrupted,  not  on  account  of  the  ir¬ 
ritation  in  the  reBum,  but  in  order  to  carry  on  refpiration,  which 
cannot  long  be  fufpended  without  occafioning  an  uneafy  fenfe  of 
fuffocation  in  the  lungs,  by  which  we  are  more  affec^led  than  by  the 
Jiimulus  of  the  faces. 

The  caufes  which  produce  the  ereeflion  of  the  penis  *,  though 
they  be  generally  excited  into  aeflion  by  the  Jlimulus  of  the  fernen, 

S  yet 


•  See  above,  Seft.  vi.  No.  4. 
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yet  do  not  acl  by  alternate  fits,  becaufe  the  erection  has  no  imme¬ 
diate  efFedt  in  leflening  the  fiimulating  caufe  :  but  the  contradlioii 
of  the  miifcidi  ejacidatores  femlnis  is  alternate,  becaufe  by  each  con- 
vulfive  motion,  the  femen,  i.  e.  the  irritating  caufe,  is  expelled.  The 
orbicular  mufcle  of  the  uvea^  and  the  mufcles  of  the  maUeus  and 
flapes,  remain  equally  contracted,  while  the  fame  degree  of  light 
and  found  is  applied  to  the  eye  and  ear,  becaufe  their  contraction 
does  not  hinder  thofe  caufes  from  aCting  uniformly  and  equally  upon 
the  retina  and  auditory  nerve  ;  but  no  fooner  is  more  or  lefs  light 
applied  to  the  eye,  or  a  ftronger  or  weaker  found  to  the  ear,  than 
thofe  mufcles  are  more  contracted,  or  fomewhat  relaxed.  With  re- 
fpeCt  to  the  heart,  as  the  returning  blood  or  irritating  caufe  is  al¬ 
ternately  received  into  its  cavities  and  expelled,  it  is  eafy  to  fee 
why  it  Ihould,  like  the  ejaculatores  femlnis,  be  agitated  with  regu¬ 
lar  alternate  contractions.  And  as,  by  the  fyftole  of  every  portion 
of  the  inteftine.s,  the  air,  aliments,  <b'c.  are  pullied  into  the  fucceed- 
ing  ones,  the  motion  here  muft  alfo  be  alternate ;  only  not  fo  equal 
and  regular  as  in  the  heart,  where  the  alternate  aCtion  of  the  irri¬ 
tating  caufe  is  more  uniform.  On  the  other  hand,  the  bladder  in 
expelling  the  urine,  aCts  not  alternately,  becaufe  the  fimuliis  re¬ 
mains  prefent  with  it,  and  an  alternate  motion  of  that  organ  would 
not  have  been  fo  proper  for  the  expulfion  of  urine  as  its  continued 
contraction. 

When  the  fibres  of  a  mufcle  are  irritated,  by  wounding  them 
with  a  fliarp  inllrument  or  otherwife,  a  ftrong  coavulfive  contrac¬ 
tion  inftantly  enfues  ;  which  is  fuddenly  followed  by  a  relaxation, 
becaufe  an  uniform  continued  contraction  would  not  be  fo  proper 
to  drive  off  the  offending  caufe  from  the  mufcle,  as  alternate  contrac¬ 
tions  and  relaxations  :  and  we  are  fo  framed  by  nature,  as  fponta- 
neoufly,and  without  any  previous  redeClion,  to  perform  thofe  motions 
and  actions  which  tend  moft  effectually  to  the  prefervation  of  our  bo¬ 
dies.  It  is  probable,  how'ever,  that  the  alternate  relaxations  of  irri¬ 
tated  mufcles  may  be  owing  to  the  uneafy  fenfation’s  being  fome 

way 
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way  leflened  by  each  contradion  on  account  of  which,  the  fen- 
tient  PR  I N  c  I P  L  E,  as  being  now  lefs  afFeded,  immediately  allows  the 
mufcle  to  be  relaxed.  This  is  the  cafe  in  the  hiccup,  where  the  con- 
vullions  of  the  diaphragm  weaken  or  fa  fpend,  for  fome  little  time, 
the  fenfe  of  irritation  in  the  inferior  extremity  of  the  gullet.  The 
relaxations,  however,  of  ilimulated  mufcles  do  not  lail  for  any 
confderable  time,  but  are  quickly  fucceeded  by  new  contracflions, 
becaufe  the  painful  fenfation  foon  begins  again  to  affedl  the  mind 
more  flrongly  :  but  as  the  irritation  becomes  gradually  weaker,  thefe 
alternate  conrracflions  will  not  only  grow  feebler  but  fucceed  one  an¬ 
other  more  flowly  ;  for  while  the  irritation  is  ftrong,  the  mufcle  is 
no  fooner  relaxed,  than  its  contradlion  is  immediately  renewed  : 
whereas  a  weaker  Jiimulus  requires  a  longer  time  to  operate,  before 
it  excites  an  uneafy  fenfation  requifite  for  producing  a  convulfve 
contradlion  of  the  part.  Thus  when  the  thorax  of  a  living  animal 
is  laid  open,  and  the  heart  is  pricked  with  a  lharp  inffcrument,  its 
contradlions  are  much  quickened  ;  nay,  they  return  fo  frequently, 
that,  during  their  remiffion,  very  little  blood  can  enter  the  ven¬ 
tricles.  Hence  the  fdes  of  the  heart  make  very  fmall  motions  at 
firft,  nor  are  they  ever  fully  dilated,  their  contraHions  being  re¬ 
peated  almoft  as  foon  as  their  diajiole  begins  but  when  the  impref- 
fion  of  the  Jtinmlus  begins  to  be  confiderably  weakened,  the  con- 
tradlions  and  relaxations  of  the  heart  being  performed  more  flow¬ 
ly,  the  blood  has  time  to  dilate  the  ventricles  more,  whofe  fides, 
therefore,  now  make  larger  and  more  fenfible  inotions.  From  what 
has  been  faid,  it  is  eafy  to  fee,  why,  if  the  blood  be  rendered  acrid, 
or  the  heart  more  irritable  than  ufual,  the  pulie  becomes  fmall, 
fluttering,  and  quick.  /  . 

W H  I L  E  therefore  the  voluntary  mufcles  (which  are  contradled 

S  2  in 

*  If  any  one  doubts  that  the  difiigreeable  fenfation,  excited  by  the  irritation  of  a  m;pfcle, 
^vill  be  lefs  fenfibly  perceived  during  its  contraction,  let  him  confider  that  brutes,  by  the  ino* 
tion  of  xhtx'c pamiiculus  carnofus,  not  only  drive  olF flies  and  other  inl'eCts  which  annoy  them, 
but,  by  the  very  aCtion  of  this  mufcle,  they  feem  to  become  lefs  fenflble  ot  the  tickling.  That 
friction  of  a  part  leflens  any  itching  or  painful  fenfation  in  it ;  and  people  when  uneafy,  often 
change  portures,  becaufe,  during  the  motion  of  the  parts  neceflary  to  make  this  change,  they 
are  lels  fenfible  of  the  uneafinefs. 
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in  confeqnence  of  an  effort  of  the  will )  remain  contracfled  as  long 
as  the  will  continues  to  determine  the  influence  of  the  nerves  into 
their  fibres,  the  irritated  mufcles  (whofe  contradion  is  owing,  not 
to  will  or  choice,  but  to  an  uiieafy  fenfation)  are  entirely  regulated 
by  that  fenfation ;  and  as  each  contraction  tends  to  leffen  the  difa- 
greeable  perception,  they  will  be  agitated  with  alternate  convul- 
flons. 

Upon  the  whole,  as  nature  never  multiplies  caufes  in  vain^ 
it  feems  unneceffary,  in  accounting  for  the  motions  of  the  mu¬ 
fcles  of  animals  from  Jlinmli,  to  have  rccourfe  to  any  hidden 
property  of  their  fibres,  peculiar  activity  of  the  nervous  fluid,  or 
other  unknown  caufe,  when  they  are  fo  eafily  and  naturally  ex¬ 
plained,  from  the  power  and  agency  of  a  known  fentient  prin¬ 
ciple. 

SECT.  XI. 

Of  the  JJjare  ‘which  the  mind  has  in  producing  the  vital  and  other  in¬ 
voluntary  motions  of  animals, 

T  H  AT  all  the  motions  of  animals  were  by  fome  of  the  ancient 
philofophers  afcribed  to  the  energy  of  a  living  principle  whole- 
ly  diftinCl  from  the  body,  the  paffage  of  Cicero  prefixed  to  this  Effay 
clearly  fhews.  And  it  was  the  difficulty  of  accounting  for  the  mo¬ 
tion  of  the  heart  from  mechanical  principles  alone,  which  made  Bo- 
relli  doubt,  whether  it  were  not  rather  owing  to  the  mind,  than  to  any 
natural  neceffity  arifing  from  the  ftruCture  of  that  organ  or  its 
nerves^.  The  celebrated  Leibnitz,  in  a  letter  to  Michelloti,  goes  fiill 
further,  and  fuppofes  that  the  natural  motions  may  be  owing  to 
fome  impreflions  made  on  the  mind,  altho’  we  are  no  ways  confcious, 
of  them  f.  It  is  true  that  Stahl,  by  extending  the  influence  of  the 

foul, 

^  De  raotu  animal  part  2.  prop.  79,  &  80. 

•|-  Michellot.  de  feparatione  fluidor,  p,  351. 

Indeed,  ftrialy  fpeaking,  it  is  inconfiftent  with  Leibnitz’s  principles  to  afcribe  any  of  our 
motions,  cither  voluntary  or  invokmtary,  to  the  mind  ;  fmce,  according  to  his  pre-ejiablijhed 
harmony,  the  foul  neither  aas  on  the  body,  nor  is  afFeaed  by  the  impreflions  of  external  ob- 
jefls.  This  ingenious  fable,  however,  has  been  fo  fully  refuted  by  Bayle  and  others,  as 
to  make  it  needlefs  for  us  to  attempt  to  fliew  its  weaknefs. 
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foul,  as  a  rational  agent,  over  the  body  a  great  deal  too  far, 
has  been  the  occahon  why,  for  many  years,  it  has  been  confi- 
dered  rather  as  a  fubjecfl  of  ridicule,  than  deferving  a  ferious 
anfwer.  However,  that  the  motion  of  the  heart  and  circulation 
of  the  blood,  are  inexplicable  upon  principles  purely  mechani¬ 
cal,  there  are  arguments  a  priori  which  feem  to  evince  But, 
as  this  kind  of  reafoning,  in  matters  which  do  not  admit  of 
ftridl  demonftration,  frequently  betrays  us  into  error,  we  fhall  en¬ 
deavour  further  to  vindicate  this  opinion  from  the  moft  plau- 
(ible  objedlions  which  may  be  brought  againft  it;  and  likewife  fliew 
by  fome  arguments,  a  pojieriori,  chiefly  of  the  analogical  kind, 
that  the  vital,  as  well  as  the  other  involuntary  motions  of  animals, 
are  diredlly  owing  to  the  immediate  agency  of  the  mind  or  fentient 
principle. 

The  chief  power  propelling  the  blood  through  all  the  vefTels  of 
the  body,  is  the  contradlion  of  the  heart.  But  from  the  Reverend 
Dr  Hales’s  experiments  it  appears,  that  in  every  circulation,  the 
blood  lofes  ~  of  the  momentum  communicated  to  it  by  the  left  ven¬ 
tricle  of  the  heart  f  ;  therefore  there  muft  be  in  every  animal  fome 
caufe  which  repairs  this  lofs  of  motion  arifing  from  fridtion,  cirr. 
i.  e.  a  caufe  generating  motion  :  But,  as  has  been  obferved  above, 
matter,  in  its  own  nature  inert,  is  incapable  of  this.  Further,  fuch 
animals  as  lie  in  a  dead  inadlive  Rate  during  the  winter,  and  whofe 
blood  has  loft  its  motion,  may  at  any  time  be  reflored  to  life  by 
warmth,  which,  ratifying  the  ftagnating  fluids,  and  communica¬ 
ting  to  them  a  fmall  degree  of  inteftine  motion,  excites  the  heart 
into  adtion ;  this  motion,  at  firft  languid,  gradually  gains  Rrength, 
till  at  laft  it  arrives  at  its  wonted  vigour.  As,  in  this  cafe,  the  re¬ 
newal  of  the  heart’s  motion,  and  its  gradual  increafe,  cannot  be 
explained  from  any  mechanical  principles,  (fince  we  have  not  only 
a  caufe  producing  an  effedl  greater  than  itfelf,  but  alfo  an  effedt 
increafing  by  degrees,  and,  as  it  were,  of  its  own  accord),  it  fol- 

lowSj 

•  See  Edinburgh  Medical  ElTays,  vol.  4.  art.  14.  where  a  clear  and  ftrong  argument  of  this, 
kind  is  propoied  by  the  learned  Dr  Porterfield, 

Statical  ElTays,  vol,  2. 
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lows,  that  there  is  in  thefe  animals  fome  living  principle,  whlcliy 
by  the  Jihmilus  of  warmth,  being  roufed,  as  we  may  fay,  out  of  a 
flate  of  indolence,  brings  into  gentle  contradlions  the  fmus  venofi, 
auricles  and  ventricles  of  the  heart  ;  viz.  thofe  parts  of  the  body 
moft  fenfible  of  the  irritation  of  the  fluids  when  rarified  and  agi¬ 
tated  by  heat. 

The  contra6tion  of  the  heart,  fo  far  as  it  is  owing  to  a  material 
caufe,  feems  to  proceed  from  the  action  of  the  nervous  power  upon 
its  fibres  :  but  as,  perhaps,  part  of  the  blood  thrown  out 

by  the  left  ventricle  of  the  heart,  does  not  return  to  it  again  in  the 
form  of  vital  fpirits,  as  they  are  called  ;  and  as  the  motion  of  this 
fluid  mufl:  be  much  diminilhed  by  its  paflage  through  the  very  fub- 
tile  veflels  of  the  cerebellum^  &c.  there  can  be  no  force  in  thefe  fpi¬ 
rits  derived  from  the  lafl  fyjlole  of  the  heart  fuflicient  to  produce  a 
new  contra(5lion  of  that  mufcle,  fince  no  caufe  can  generate  an  ef- 
fe(fl:  greater  than  itfelf. 

Again,  The  human  body,  in  which  there  is  no  mover  that  can 
properly  be  called  first,  or  whofe  motion  depends  not  on  fome- 
thing  elfe,  is  a  fyftem  far  fuperior  to  mechanifm.  The  contradlion 
of  the  heart  is  indeed  the  caufe  of  the  motion  of  the  blood,  and 
confequently  of  the  fecretion  of  the  fpirits  (as  is  fuppofed)  in  the 
cerebellum,  &c. ;  but  without  thefe  fpirits,  this  a6lion  of  the  heart 
could  not  be  performed :  thefe  two  caufes,  therefore,  truly  a(fl  in  a 
circle,  and  may  be  confidered  mutually  as  caufe  and  efledl.  Hence 
it  feems  to  be  incumbent  on  thofe  philofophers,  who  afcribe  the  mo¬ 
tion  of  the  heart  to  mechanical  caufes  alone,  to  demonflrate  the 
pofllbility  of  a  perpetuiim  mobile,  fince,  as  long  as  life  lafts,  an  ani¬ 
mal  is  really  fuch.  But  as  a  perpetual  motion  is,  in  the  opinion  of 
the  ableft  philofophers,  above  the  powers  of  mechanifm  *,  we  muft 
be  allowed  to  conclude,  that  the  contradlion  of  the  heart,  and  the 
propulfion  of  the  blood  through  the  body,  and  confequently  the 
continuance  of  life,  are  not  owing  to  any  mechanical  or  even  ma¬ 
terial 

*  “  Ex  calculo  mechanico  liquet  omnem  de  motu  perpetuo  quaeftionem  eo  redire,  ut  in- 
“  veniaiur  pondus  feipfo  ponderofius,  vel  vis  elaltica  leipfa  fortior.”  Clarkii  not.  in  Ro- 
hault  phyfic.  §  i.  cap.  22. 
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terial  cavifes  alone,  but  to  the  agency  of  a  living  principle  capable 
of  generating  motion. 

How  far  the  mind  is  really  concerned  in  the  motion  of  the 
heart,  may  eafily  appear  from  what  has  been  already  offered  in  the 
preceding  fedlions  ;  where,  if  I  miflake  not,  it  has  been  fliewn,  that 
the  contraction  of  the  heart  is  owing  to  the  returning  venous  blood 
acling  as  a  fiimulus  upon  it  j  and  that  a  Jlhmdus  excites  our  mufcles- 
into  motion,  only  as  they  are  animated  by  a  fentient  principle. 
Hence  it  muft  follow,  that  the  alternate  contrad;ions  of  the  heart 
are  in  no  other  fenfe  owing  to  the  irritation  of  the  returning  blood, 
than  as  the  mind  or  fentient  principle  is,  by  this,  excited  to  in- 
creafe  the  adlion  of  the  nerves  upon  its  fibres. 

This  dodirine  of  the  alternate  motion  of  the  heart  as  proceeding 
from  the  power  of  the  mind,  excited  into  adlion  by  the  Jlhmdus  of 
the  returning  venous  blood  admitted  into  its  cavities,  is  ftrengthen- 
ed  by  the  account  which  we  have  given  of  the  alternate  motions  of 
refpiration,  of  the  contradlions  of  the  mufcles  of  the  internal  ear 
and  of  the  pupil.  Thefe  we  have  fhewn  to  proceed  from  the  mind, 
as  affedled  by  a  -Jlimulus^  and  to  be  inexplicable  upon  principles 
merely  mechanical.  The  firfl  of  thefe  motions  {yiz,  refpiration) 
agrees  with  that  of  the  heart,  in  being  performed  whether  we  attend 
.  to  it  or  no,  and  whether  we  deep  or  are  awake  ;  although  it  differs 
from  the  motion  of  the  heart,  in  being  under  the  dominion  of  the 
will.  The  motions  of  the  iris  from  light,  and  of  the  mufcles  of 
the  ear  from  various  founds,  differ  from  thofe  of  the  heart,  as  they 
are  not  vital,  nor  continually  and  alternately  excited  by  caufes 
within  the  body,  but  owing  to  external  caufes  adling  at  particular 
times  on  the  organs  of  fight  and  hearing :  Thefe  mufcles,  however, 
exadlly  agree  with  the  heart  in  this,  that  their  motions  are  involun¬ 
tary,  and  cannot  be  controlled  by  any  immediate  effort  of  the  will. 
Since  then,  in  the  mufcles  of  refpiration,  we  have  an  inftance  of  a 
vital,  though  not  altogether  involuntary  motion,  proceeding  from 
the  mind  ;  and,  in  the  mufcles  of  the  uvea  and  ear,  examples  of 
motions,  which,  though  not  vital,  are  yet  wholely  involuntary,  ow¬ 
ing  to  the  fame  caufe  5  may  we  not  conclude,  that  the  contradlioia 

of 
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of  the  heart,  which  is  both  vital  and  involuntary,  is  nltimately  to 
be  referred  to  the  fentient  principle  excited  to  put  this  mufcle  in 
motion  by  the  irritation  of  the  venous  blood  a(fl;ing  upon  it  alter¬ 
nately  ?  What  has  been  faid  of  the  motion  of  the  heart,  as  proceed¬ 
ing  from  the  mind,  is  equally  applicable  to  the  periftaldc  motion  of 
the  flomach  and  inteftines,  and  to  the  reft  of  the  vital  or  involun¬ 
tary  motions. 

Although  what  has  been  already  offered,  may  to  fome  be  fuf- 
flcient  to  fhew,  that  all  the  motions  of  animals,  involuntary  as  well 
as  voluntary,  are  fome  way  owing  to  the  mind  ;  yet  as  this  doc¬ 
trine  may  ftill  be  attended  with  difficulties  to  others,  we  ffiall  en¬ 
deavour  briefly  to  obviate  fome  of  the  ftrongeft  objecftions,  which, 
at  firft  fight,  feem  to  lie  againft  it ;  and  this  we  fliall  the  more  wil¬ 
lingly  do,  as  an  opportunity  will  thence  arife  of  ftill  further  illu- 
ftrating  the  nature  and  caufe  of  the  involuntary  motions  of  animals, 

ObjeBion  I.  It  may  be  faid.  That,  while  we  afcribe  the  vital  and 
other  involuntary  motions  of  animals  to  the  mind,  we,  in  fa(5l,  at¬ 
tribute  them  to  a  power  whofe  nature  and  manner  of  adling  we 
are  ignorant  of 

Anfwer,  That  there  is  united  to  the  bodies  of  men  and  ani¬ 
mals  an  addve,  living,  fentient  principle,  which  is  the  caufe  of  vo¬ 
luntary  motion,  it  may  be  hoped  there  are  few  philofophers  at  pre- 
fent  who  will  deny :  and,  if  it  be  thought  no  abfurdity  to  afcribe 
voluntary  motion  to  the  energy  of  the  mind,  though  we  do  not  un¬ 
derhand  its  nature  or  manner  of  operation,  why  ffiould  it  be  rec¬ 
koned  fuch,  to  derive  the  vital  and  other  involuntary  motions  from 
the  fame  fource;  efpecially,  when  a  variety  of  appearances  and  a- 
nalogy  concur  in  fupporring  this  opinion  :  '(  hat  there  is  fuch  a 
thing  as  gravity,  or  attraction  betwixt  the  parts  of  matter,  is  a 
thing  not  to  be  doubted  of,  becaufe  we  fee  its  effects,  though  its 
caufe  be  unknown :  And,  if  philofophers  are  allowed  to  make  con- 
ftant  ule  of  this  power,  in  order  to  explain  the  phenomena  of  nature, 
why  fliould  it  not  be  thought  equally  reafonable  to  have  recourfe, 

in 

_*  Senac  Traitc  du  cceur,  vol.  i.  p.  441,  et  445. 
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in  accounting  for  the  motions  and  adlions  of  an  animated  body,  to 
the  power  and  agency  of  the  mind,  which  we  are  fure  is  always 
prefent  with  it,  and  in  numberlefs  inflances  operates  upon  it?  In 
accounting  for  fome  furprifing  operations  of  an  inanimate  machine, 
it  would  be  thought  very  unphilofophical  to  have  recourfe  to  the 
agency  of  an  immaterial  living  principle :  and  muft  it  not  be  equal¬ 
ly  fo,  to  banifli  the  confideration  of  the  mind  in  explaining  the  ap¬ 
pearances  of  an  animated  fyftem ;  or  to  endeavour  to  deduce  its  moft 
principal  motions  from  the  mere  material  part  ? 

There  is  no  need  of  underflanding  the  nature  of  the  foul,  or 
the  way  in  which  it  acts  upon  the  body,  in  order  to  know  that  the 
vital  motions  are  owing  to  it :  it  is  fufficient,  if  we  know  from  ex¬ 
perience,  that  it  feels,  is  endued  with  fenfation,  and  has  a  power 
of  moving  the  body 

Every  attempt  hitherto  made  towards  deducing  the  vital  mo¬ 
tions  of  animals  from  powers  wholely  material,  has  been  unfatisfa- 
(Hiory,  and  -  I  believe  that  I  may  venture  to  fay,  will  be  for  ever 
vain:  fince  I  have  endeavoured  not  only  to  prove,  that  they  are  fu- 
perior  to  the  force  of  mechanifm,  but  alfo  that  the  fuppofition  of  any 
mere  material  power’s  being  their  caufe,  is  notfuitable  to  the  appear¬ 
ances.  Nor  can  I  conceive  why  phyhcians  fliould  have  fo  long 
laboured  in  accounting  for  the  adlion  of  the  heart  and  other  vital 
motions  of  animals,  from  the  powers  and  properties  of  body  inde¬ 
pendent  of  the  mind,  if  it  be  not,  that  with  fome,  the  Cartefian 
principles  flill  continue  ;  with  others,  too  great  a  fondnefs  for  me¬ 
chanical  reafoning  in  phyliological  matters  prevail  ;  and  in  both, 
a  contempt  of  the  indeed  extravagant  notions  of  Stahl  and  his  fol¬ 
lowers,  with  regard  to  the  manner  in  which  the  mind  regulates  all 
the  actions  of  the  body  f. 

T  Many 

*  The  reader  will  eafily  perceive,  that  the  objection  againft  deriving  rhe  vital  motions 
from  the  mind,  becaule  we  are  not  fully  acquainted  with  its  natvire  and  manner  of  a(5ting, 
may  be  applied  with  double  llrength  to  thofe  who  afcribe  the  contra<5tion  of  the  heart  to 
fome  latent  power  in  it,  or  to  the  ofcilUtions  of  an  unknown  fluid  lodged  in  its  fibres  and 
nerves. 

t  I  have  met  with  no  author,  who  has  embraced  the  Stahlian  doctrine  with  lefs  referve, 


or 
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Many  philofopliers  have  fuppofed  two  diflindl  principles  in 
man  ;  one  of  which  has  been  called  the  anima  or  foul  ;  the  other, 
the  animus,  or  mind  ;  by  the  former,  they  underftood  the  principle 
of  life  and  fenfe  influencing  the  vital  motions  ;  and  by  the  latter, 
the  feat  of  reafon  or  intelligence.  According  to  them,  we  have  the 
anima,  or  vital  and  fentient  foul,  in  common  with  the  brutes  ;  but  the 

animus 

or  carried  it  to  a  greater  height,  than  a  learned  phyfician,  in  his  late  elegant  Praeledtion  de 
anima  medica.  According  to  him,  the  foul  at  fird  forms  the  body,  and  governs  it  ever  after, 
carrying  on  and  regulating  all  its  vital  and  natural  motions  ;  diftributing  the  fluids  with 
greater  or  lefs  force  to  its  feveral  parts,  and  exciting  in  them,  from  time  to  time,  fuch  com¬ 
motions  and  changes  as  fhe  fees  mod  proper  for  removing  their  various  diforders.  He  a- 
fcrlbes  it  to  the  prudence  of  the  foul,  that  the  jemen  is  not  perfefted  in  males,  till  the  body 
hath  acquired  ilrength  and  vigour  fufficient  for  the  work  of  generation  :  and  he  finds  a 
firong  inftance  of  her  fagacity,  in  the  flow  and  gradual  eruption  of  the  finall-pox  ;  as  the 
force  of  the  difeafc  is  thereby  divided,  and  its  danger  much  lelTened.  When  the  body  is  dif- 
ordered  or  exhaufted  with  fatigue,  the  foul  frequently  hides  herielf  in  fleep,  and  retires  from 
external  things,  in  order  that  fhe  may  be  more  at  leifure  to  recruit  the  body,  or  to  redtify 
what  has  happened  amifs  in  it ;  and  hence  the  inclination  to  deep  after  child-bearing  ;  hence 
alfo  the  frequent  fleeplng  of  infants,  whofe  anima,  it  feems,  is  fo  taken  up  with  directing 
and  governing  the  vital  motions,  that  it  has  little  time  to  attend  to  any  thing  elfe.  The 
foul,  however,  feems  to  negledt,  in  a  great  meafure,  this  province,  as  often  as  flie  is  too 
much  diftradted  with  external  things;  and  hence  it  is,  that  health  is  fo  much  impaired  by 
fear,  forrow,  love,  and  other  firong  paflions  ;  nor  is  flie  without  her  wilful  and  frow'ard  fits, 
as  appears  from  her  fending  the  milk  back  into  the  blood  from  the  breafis  of  pregnant  W'omen 
whofe  fxtufes  fhe  had  only  fancied  w’ere  fuddenly  dead,  and  from  her  not  deriving  into  them 
again  thofe  nourlfhing  fireams,  when  living  children  are  really  born  ;  as  if  fhe  had  rather 
they  vrere  fiarved,  than  that  fhe  fhould  feem  to  have  been  mlftaken.  In  fevers,  the  fudden 
failure  of  the  firength  and  pulfe  ought,  we  are  Informed,  to  be  regarded  as  figns  of  the  de- 
fpairing  foul’s  difeontinuing  her  care  of  the  body,  and  being  foon about  to  relinquifh  it;  nay, 
fometimes,  like  a  cow'ard,  flie  finks  even  under  fuch  difeafes  as,  in  their  own  nature,  are  not 
at  all  deadly  ;  and,  through  falfe  alarms,  flie  is  either  thrown  into, a  great  hurry  and  trepida¬ 
tion,  W'hich  urges  her  to  do  much  mifehitf ;  or  elfe  fhe  becomes  backw^ard  and  remifs  in  her 
endeavours  to  preferve  the  body,  and,  as  if  it  were  a  field  not  worth  keeping,  foolifhly  de. 
ferts  it  :  though,  w'ere  Ihe  but  always  wdfe  enough,  and,  neglefting  things  of  lefs  moment, 
were  folely  intent  on  the  prefervation  of  the  body,  flie  could,  if  we  may  believe  the  author, 
not  only  prevent  difeafes,  as  far  at  lealt  as  they  proceed  from  internal  caufes,  but  protrad 
alfo  the  life  of  man,  it  may  be,  to  a  thoufand  years  :  a  term  greatly  beyond  what  the  Adepts 
promifed  themfelves  from  their  aurum  potabile,  or  univerfal  remedy. 

But,  as  as  this  account  of  the  agency  of  the  foul,  and  of  its  power  over  the  body,  fcarcely 
feems  to  demand  an  anfwer,  I  fhall  only  obfe  ve,  that  to  imagine  the  foul  fhould,  with  the  wifefi 
views  and  in  the  mofi  fldlful  manner,  at  firfi  form  the  body,  (a  work  far  above  the  efforts  of 

human 
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animus  or  mens^  which  is  of  a  more  exalted  nature,  is  proper  to  ra¬ 
tional  creatures  alone 

f 

Some  modern  materialifts  have  imagined  the  anhna  to  be  no  o- 
ther  than  a  more  fubtile  kind  of  matter  lodged  chiedy  in  the  brain 
and  nerves,  and  circulating  with  the  groffer  fluids.  But  fuch  fpi- 
rits,  or  fubtile  matter,  can  no  more  be  acknowledged  the  vital  prin¬ 
ciple  or  fource  of  animal  life,  than  the  blood  from  which  they  are 
derived ;  and  ftill  with  lefs  reafon  can  this  material  anima  be  fup- 
pofed  endued  with  fenfe,  fince  matter,  of  itfelf,  and  unaifluated  by 
any  higher  principle,  is  equally  as  incapable  of  fenfe  or  perception, 
pleafure  or  pain,  as  it  is  of  felf-motion.  Indeed,  a  few  authors 
have  gone  fo  far,  as  to  fuppofe  even  the  animus^  or  rational  foul  it¬ 
felf,  material :  but  furely  the  powers  and  faculties  of  the  mind  are 
not  to  be  found  in  matter,  or  in  any  of  thofe  principles,  or  elements, 
whereof  either  the  ancients  or  moderns  have  imagined  it  to  conflft: 
lire  itfelf,  the  moft  fubtile  and  aclive  among  them,  being  as  incapa¬ 
ble  of  thought  and  refledlion,  as  water  or  earth,  which  are  the  mofl: 
lluggifli  t :  and  in  what  manner  felf-motion,  fenfe,  or  reafon  can  re- 

T  2  fult 

human  art  and  contilvancc  !),  and  afterwards,  when  It  is  difordered,  fhould,  with  the  fame 
fkill  and  wifdom,  often  remedy  the  evil,  and  reftorc  it  to  a  found  ftate ;  but  finding  it  in  the 
end,  or  fometimes  lufpefling  it  only,  to  be  no  longer  tenable  or  comfortable,  fliould,  infteadof 
repairing,  either  whimfically  or  wifely  defert  it :  to  conceive,  I  fay,  of  the  foul  as  per  {or  m- 
ing  all  this,  without,  in  the  mean  time,  being  confcious  of  fuch  intentions,  or  of  the  exer¬ 
tions  of  its  power  in  purfuance  of  them,  is  at  lead  as  fanciful  as  to  fuppofe,  that  an  archite(n: 
might  raife  a  irately  edifice,  in  which  nothing  fliould  be  wanting  that  could  contribute  either 
to  its  ufeiulneis  or  ornament  ;  that  he  might  frequently  repair  fuch  damages  as  it  fufiains 
from  the  weather,  or  from  the  decay  of  any  of  its  materials ;  and  at  laft,  apprehending  it 
to  be  in  danger  of  falling,  might  abandon  it;  without  being  confcious  of  ever  having  once 
exercifed  either  his  fkill  in  contriving,  erecting,  and  repairing  it,  or  his  prudence  in  quit- 
.  ting  it,  when,  as  he  thought,  it  was  ready  to  bury  him  in  its  ruins, 

* - Induljit  communis  conditor  Hits 

‘tan turn  animas,  nobis  anbnurn  quoque. 

Juvenal.  Sat.  15.  Iln.  148.  149. 

“  Animorum  nulla  in  terris  origo  inveniri  poteft.  Nihil  enim  eli  in  anlinis  mixtum  afque 
concretum,  aut  quod  ex  terra  natum  atque  fiftum  effe  videatur  ;  nihil  ne  ut  humiaum  qui- 
dem,  aut  flabile  aut  igneum.  His  enim  in  naturis  nihil  ined,  quod  vim  memoriae,  'mentis, 
cogitationis  habeat,  quod  et  prvetei’ita  teneat,  et  futura  provident,  ct  comple^ti  poffit 
“  praeientia.”  Cicero  In  Tufculan.  difput.  lib.  i. 

See  allb,  In  proof  of  the  immateriality  of  the  foul.  Dr  Sam.  Clarke’s  defences  of  his  letter 
to  Mr  Dodwell,  where  perfpicuity,  raecaphyfics,  and  found  philofophy,  are  happily  united. 
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fiilt  from  the  circulation  of  the  fpirits  in  the  brain,  or  from  the  pe¬ 
culiar  ftriidlure,  conne<5lion,  htuation,  or  arrangement  of  the  various 
parts  of  the  body,  (without  fuppofing  a  mind),  is  a  point  which  the 
abettors  of  materialifm,  I  believe,  will  never  be  able  to  clear  up 
Further,  if  the  Deity  be  incorporeal,  (as  is  allowed  by  fome 
of  the  ableft  advocates  for  the  materiality  of  the  human  foul),  and 
if  he  can  create  intelligent  beings  that  are  not  material,  is  it  not  a- 
l^reeable  to  analogy  to  coniider  animals  (which  hold  as  it  were  the 
middle  rank  in  the  creation  between  purely  fpiritual  intelligences 
and  fubftances  that  are  wholely  corporeal)  as  deriving  their  fentient 
and  rational  powers,  not  from  that  inert  matter,  however  curioufly 
wrought  up  or  modified,  of  which  their  brain  and  nerves  are  com- 
pofed,  but  from  an  intelligent,  incorporeal  principle  animating  their 
bodies  ? 

Upon  the  whole,  as  I  cannot  agree  with  thofe  who,  in  afcribing 
all  our  powers  to  mere  matter,  feem  willing  to  deprive  us  wholely  of 
mind ;  fo  neither  do  I  fee  any  reafon  for  multiplying  principles  of 
this  kind  in  man :  and,  therefore,  I  am  inclined  to  think  that  the 
nnlma  and  animus,  as  they  have  been  termed,  or  the  fentient  and  ra¬ 
tional  foul,  are  only  one  and  the  fame  principle  ailing  in  different 
capacities.  Nay,  Epicurus  himfelf,  according  to  Lucretius,  did  not 
look  upon  thefe  two  as  feparate  beings,  but  confidered  the  mind  as 
a  kind  of  maunjefnent  produced  by  the  anima  or  foul 

That  the  involuntary  motions  in  man  are  not  owing  to  a  prin¬ 
ciple  diflindl  from  the  rational  foul,  feems  probable,  from  the  mu- 
fcles  and  organs,  whofe  adlion  has  been  generally  afcribed  to  the 
anima,  being,  in  many  cafes,  fubjedl  to  the  powxr  of  the  anhnus  or 
rational  principle;  as  well  as,  on  the  other  hand,  from  the  motions 
of  the  voluntary  mufcles  often  becoming  involuntary,  or  indepen¬ 
dent 

•  “  Membrorum  vero  fitus  et  figura  corporis,  vacans  animo,  quam  pofUt  harmonlam 
*'  cfncere  non  video.”  Ciceron.  Tufculan.  difput.  lib.  i. 

Nunc  animum  atque  ci7iimani  dico  conjunfla  teneri 
Inter  fe,  atque  unmn  naturam  conficere  ejc  fe. 

Lucret.  lib.  3.  vcrf,  137.  &  238, 
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dent  upon  the  will.  Thus  the  diaphragm,  whofe  motions  in  the 
hiccup  are  involuntary,  and  in  ordinary  refpiration  continue  with¬ 
out  our  confcioufnefs  of  them,  is  neverthelefs  fubjefb  to  the  imme¬ 
diate  influence  and  direcftion  of  the  mind ;  fince  its  motioils  in 
breathing  can,  by  an  effort  of  the  will,  either  be  augmented  or 
lefl'ened,  retarded  or  accelerated.  The  evacuation  of  the  intejfimnu 
return  and  bladder  of  urine,  which,  when  the  Jiimulus  is  gentle,  is 
in  part  voluntary,  becomes  altogether  involuntary  and  convulflve, 
when  the  irritation  is  greater.  The  eye-lids,  over  which  the  mind 
feems  to  have  a  full  power,  move,  commonly,  not  only  Vv^ithout  our 
attention,  but,  in  fome  cafes,  even  againfl  every  eflbrt  of  the  will  to 
the  contrary.  The  action  of  the  acvckratorcs  urines  is  voluntary  in 
^expelling  the  lafl:  drops  of  water;  but  in  expelling  the  feme?!,  it  is 
involuntary.  The  contradion  of  the  pupil,  which,  in  order  to  dif- 
tin6l  vifloa,  is  voluntary,  becomes  wholely  involuntary  when  owing 
to  an  increafe  of  light.  In  fliort,  there  is  not  a  voluntary  mufcle  in 
the  body,  whofe  motion  does  not  become  involuntary,  as  often  as 
it  is  either  diredlly,  or  from  its  confent  with  fome  neighbouring 
part,  affefled  by  any  confiderable  fimulus :  if  the  irritation  be  very 
gentle,  we  fhill  retain  a  greater  or  lefs  power  over  the  mufcle;  but 
when  it  becomes  ftronger,  we  lofe  all  this  power. 

Further,  in  man  the  fentient  and  rational  principle  muft  be 
acknowledged  to  be  one;  flnce  we  are  all  confcious  that  what  feels, 
reafons,  and  exerts  itfelf  in  moving  the  body,  is  one  and  the  fame, 
and  not  diftindl  beings.  It  is  the  mind,  therefore,  that  feels,  thinks, 
remembers,  and  reafons  ;  which,  though  one  principle,  is  neverthe¬ 
lefs  poffeffed  of  thefe  different  powers,  and  adls  in  thele  different 
capacities :  nay,  flnce  memory  is  as  different  from  the  prefent  per¬ 
ception  of  ideas,  or  the  exertion  of  the  will  in  order  to  aflion,  as 
fbnfe  is  from  reafon,  it  might  with  equal  propriety  be  maintained, 
that  we  are  endowed  with  four  fouls,  namely,  with  a  rational,  a  re- 
minifeent,  an  adlive,  and  a  fentient  one,  as  that  we  have  two. 

In  brutes  of  the  lowefl;  kind  there  is  evidently  a  fentient  principle ; 
but  it  feems  to  be  devoid  of  reafon  or  intelligence :  in  thofe,  how¬ 
ever,  of  a  higher  clafs,  we  can  perceive  faint  traces  of  fomething 

like 
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like  what  we  call  reafon  and  refleclion  in  man.  Why,  therefore, 
may  not  the  human  mind,  which  enjoys  all  the  pov^ers  belonging 
to  the  fouls  of  the  lowed  creatures,  and  has  alfo  reafon  fuperadded 
to  thofe  powers,  be  allowed  fometimes  to  adt  as  a  fentient,  and  at 
other  times  as  a  rational  being,  i.  e.  in  different  capacities  ? 

But,  if  any  Ihould  yet  contend,  that  the  fentient  principle,  go¬ 
verning  the  vital  motions,  is  different  from  the  rational,  I  fliall  not 
further  difpute  the  matter  with  him :  fince  whatever  is  advanced,  in 
the  prefent  cflay,  upon  the  fubje(5l  of  the  involuntary  motions  of 
animals,  will  hold  equally  true,  whether  the  fentient  and  rational 
foul  be  fuppofed  diftindt,  or  otherwife. 

However,  although  we  conceive  it  to  be  the  mod  probable  o- 
pinion,  that  the  fentient  and  rational  principle  in  man  are  one  and 
the  fame  ;  yet  we  think  it  a  clear  point,  that  the  mind  does  not,  ac¬ 
cording  to  Dr  Stahl  and  others,  prefide  over,  regulate,  and  continue 
the  vital  motions,  or,  upon  extraordinary  occafions,  exert  its  power 
in  redoubling  them,  from  any  rational  views,  or  from  a  confeiouf- 
nefs  that  the  welfare  of  the  body  demands  her  care  in  thofe  parti¬ 
culars:  for  infants,  ideots,  and  brutes  of  the  lowed  kind,  (which 
lad  are  deditute  of  reafon),  perform  thofe  motions  in  as  perfedl  a  * 
manner  as  the  wifed  man ;  and  the  mind,  when  life  is  endangered 
by  the  too  violent  circulation  of  the  blood,  neither  does,  nor  can 
moderate  the  motion  of  the  heart.  If  the  contraction  of  the  heart 
were  owing  to  any  reafoning  or  confeioufnefs  of  its  being  necedary 
to  the  continuance  of  health  or  life,  the  mind  ought  to  have  a 
power  of  redraining  the  uniform  motions  of  its  auricles  and  ven¬ 
tricles,  or  of  repeating  them  at  diorter  or  longer  intervals,  notwith- 
danding  their  having  become,  like  thofe  of  the  eyes,  in  a  manner 
necedary,  through  long  habit :  for  though  we  cannot,  indeed,  move 
our  eyes  in  every  different  diredion,  yet  we  can  redrain  or  vary 
their  uniform  motions  as  we  pleafe. 

Further,  if  there  were  any  exercife  of  reafon  necedary  to  the 
continuance  of  the  vital  motions,  the  mind  ought  certainly  to  be 
confeious  of  it ;  dnee,  in  every  ratiocination  refpeeding  aClion,  there 
mud  drd  be  a  comparifon  of  things,  and  then,  in  confequence  of 

that 
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that  comparifon,  a  preference  or  eledlion :  but,  I  believe,  few  will 
maintain,  that  the  mind  can  compare  two  or  more  ideas,  and 
th  ence  form  certain  conclufions  and  determinations,  without  being 
confcious,  in  any  degree,  of  what  it  has  been  all  the  while  employ¬ 
ed  about :  for  though,  when  we  are  folicitouily  engaged  in  any  ac¬ 
tion,  involved  in  any  thought,  or  hurried  away  by  any  paffion,  v^e 
may  be  unconfcious  of  the  imprelTions  made  by  material  caufes  on 
the  organs  of  fenfe  *  ;  yet  we  cannot  but  be  fenfible  of  the  ideas  form¬ 
ed  within  us  by  the  internal  operation  of  our  minds, becaufe  their  ve¬ 
ry  exiftence  depends  upon  our  being  confcious  of  them,  and  is  at 
an  end,  as  fbon  as  either  we  attend  not  to,  or  forget  them  :  to  fay 
therefore  that  fuch  ideas  may  be  formed  and  exifh  in  the  mind  with¬ 
out  confcioufnefs,  is,  in  effe6l,  to  fay  that  they  may  and  may  not 
exift  at  the  fame  time. 

Add  to  this,  that  the  motions  excited  by  any  pain  or  irritation, 
are  fo  inftantaneous,  that  there  can  be  no  time  for  the  exercife  of 
reafon,  or  a  comparifon  of  ideas  in  order  to  their  performance  j  but 
they  feem  to  follow  as  a  neceflary  and  immediate  confequence  of 
the  difagreeable  perception.  And  as  the  Deity  feems  to  have  im¬ 
planted  in  our  minds  a  kind  of  fenfe  refpedling  morals,  whereby,  we 
approve  of  foine  aeftions  and  difapprove  of  others,  almoft  inftantly, 
and  without  any  previous  reafoning  about  their  fitnefs  or  unfitnefs  j 
a  faculty  of  lingular  ufe,  if  not  abfolutely  neceflary,  for  fecuring  the 
interefts  of  virtue  among  men  ;  fo  I  fliould  think,  the  analogy  will 
appear  eafy  and  natural,  if  we  fuppofe  our  minds  fo  formed  and 
connected  with  our  bodies,  as  that,  in  confequence  of  a  Jlimulus  af- 
fefling  any  organ,  or  of  an  uneafy  perception  in  it,  they  fliall  im¬ 
mediately  excite  fuch  motions  in  this  or  that  organ  or  part  of  the 
body,  as  may  be  rnoft  proper  to  remove  the  irritating  caufe ;  and 

this 

*  To  avoid  all  metaphyfical  dlfputes  about  different  degrees  of  confcioufnefs  ;  I  defire  It 
may  be  underllood,  that  here  and  in  other  parts  of  this  effay,  when  I  fay  we  are  not  confcious 
of  certain  impreffions  made  on  the  mind  by  the  action  of  material  caufes  on  the  organs  of  the 
body,  I  mean  no  more,  than  that  we  have  no  fuch  confcioufnefs  or  perception  of  them,  as  ei¬ 
ther  convinces  us  of  their  exiftence  when  prefent,  or  enables  us,  by  the  help  of  memory,  to  re« 
caJll  them  when  part. 
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this  without  any  an  previous  convidlion  of  fuch  motions  being  ne- 
ceifary  or  conducive  to  this  end.  Hence,  men  do  not  eat,  drink,  or 
propagate  their  kind,  from  deliberate  views,  of  preferving  them- 
felves  or  their  fpecies,  but  merely  in  confequence  of  the  fenfations 
of  hunger,  third, 

The  mind,  therefore,  in  carrying  on  the  vital  and  other  involun¬ 
tary  motions,  does  not  adl  as  a  rational,  but  as  a  fentient  principle  ; 
which,  without  reafoning,  is  as  certainly  determined  by  an  un¬ 
grateful  fenfation  or  jiinmlus  affecding  the  organs,  to  exert  its  power^ 
in  bringing  about  thefe  motions,  as  is  a  Icale  which  by  mechani¬ 
cal  laws  turns  with  the  greated  weight. 

The  general  and  wife  intention  of  all  the  involuntary  motions, 
is  the  removal  of  every  thing  that  irritates,  didurbs,  or  hurts  the 
body ;  hence,  thofe  greater  motions  of  the  heart,  in  the  beginning 
of  fevers,  fmall-pox,  meades,  isr'c,  when  the  blood,  by  the  mixture 
of  fome  particular  ynlafma^  adls  as  a  dronger  Jiirnulus  than  ufual 
upon  that  organ.  Neverthelefs,  as  in  many  indances  the  bed 
things  may,  by  excefs,  become  hurtful  ;  fo  this  endeavour  to  free 
the  body,  or  any  of  its  parts,  from  what  is  noxious,  becomes  un¬ 
happily,  fometimes,  fo  violent  as  to  threaten  the  dedrudlion  of 
the  animal  fabric.  But,  in  the  main,  this  faculty  mud  be  ac¬ 
counted  highly  beneficial ;  fince,  without  it,  we  fhould  condantly 
have  cheridied  within  our  bodies  the  lurking  principles  of  difeafes, 
dowly  indeed,  and  by  imperceptible  degrees,  but  not  lefs  furely, 
ruining  our  health  and  conditutions. 

U  PON  the  whole,  there  feems  to  be  in  man  one  fentient  and  in¬ 
telligent  PRINCIPLE,  which  is  equally  the  fource  of  life,  fenfe,  and 
motion,  as  of  reafon  ;  and  which  exerts  more  or  lefs  of  its  power 
and  induence,  as  the  different  circumdances  oT  the  feveral  organs 
adluated  by  it  may  require.  That  this  principle  operates  upon  the 
body,  by  the  intervention  of  fomething  in  the  brain  or  nerves, 
is,  I  think,  likewife  probable ;  though,  as  with  regard  to  its  par¬ 
ticular  nature,  I  prefume  not  to  offer  any  uncertain  conjedlures. 
I  fhall  only  obferve,  that,  perhaps,  by  means  of  this  connedling 
medium,  the  Various  impreffions  made  on  the  feveral  parts  of  the 

body, 
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body,  cither  by  external  or  internal  caufes,  are  tranfinitted,  and 
perceived  by  the  mind ;  in  confeqaence  of  which  it  may  determine 
the  nervous  influence  varioufly  into  the  different  organs,  and  fo 
become  the  caufe  of  all  the  vital  and  involuntary  motions,  as  well 
as  of  the  animal  and  voluntary.  It  feems  to  a6l  neceffarily,  and 
as  a  fentient  principle  only,  when  its  power  is  exerted  in  caufing 
the  former  ;  but,  in  producing  the  latter,  it  a(5ls  freely,  and  both 
as  a  fentient  and  rational  agent. 

The  bodies  of  brute  animals  are  adluated  by  a  principle  of  a  like 
kind  with  that  which  is  placed  in  man,  but  greatly  inferior  with 
regard  to  the  degrees  of  reafon  and  intelligence  which  it  poffeffes  : 
in  the  more  perfedl  brutes,  this  principle  is  plainly  intelligent  as 
well  as  fentient  ;  and  their  adlions  fo  evidently  Ihew  them  to  be 
endued,  not  only  with  a  good  memory,  but  with  rededlion  and 
fome  degrees  of  reafon,  that  it  is  furprifing  to  find  Defcartes  and  his 
followers  ferloufly  maintaining  them  to  be  mere  machines  formed 
entirely  of  matter,  and,  as  it  were,  fo  many  curious  pieces  of  clock¬ 
work  wound  up  and  fet  a-going.  Nor  is  it  lefs  furprifing  that  fomc 
theological  writers,  after  once  admitting  all  the  adlions  of  the  mofl 
perfedl  brutes  to  refult  from  mere  mechanifm,  fliould  not  have  been 
aware  that  the  aferibing  every  action  in  man  to  no  higher  a  princi¬ 
ple,  would  be  a  natural  and  eafy  confequence. 

In  the  inferior  orders  of  brutes  the  appearances  of  reafon  and  re- 
fledtion  are  more  obfeure  ;  and,  in  the  lowefl  fpecies  of  animals,  there 
are  no  marks  of  intelligence,  nor  do  we  obferve  them  to  differ  o- 
therwife  from  vegetables,  than  as  they  are  endued  with  fome  de¬ 
gree  of  lenfation  and  felf-motion. 

Obj.  II.  It  may  be  alledged.  That  the  vital  motions  cannot  be 
owing  to Jlhnidi  affetfling  the  mind  in  the  manner  above  explained, 
lince  we  are  not  confeious  of  any  fuch  thing. 

Anfwer.  This  may  be  owing  either  to  the  gentfenefs  of  the  irrita¬ 
tion,  or  to  our  having  been  long  accuftomed  to  it,  perhaps  from 
the  beginning  of  our  lives. 

a  \Vf  all  know,  that  fuch  ideas  as  but  (lightly  affedl  us,  and 
foon  give  place  to  fucceeding  ones,  are  quickly  forgot ;  nay,  that 

U  impreffions, 
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imprcITions,  which  are  very  faint  in  themfelves,  or  lofl  amicKl 
ilronger  ones,  are  frequently  neither  attended  with  confcioufnefs 
when  prefent,  nor  remembered  when  pad.  In  the  ftreets,  as  many 
perfons  of  our  acquaintance  are  every  minute  prefented  to  the  mind, 
as  their  pictures  are  painted  on  the  retina ;  yet  if  we  are  alone,  and 
have  our  thoughts  drongly  turned  upon  a  particular  fubjedl,  or 
elfe  are  deeply  engaged  in  converfation,  we  are  often  not  confei-. 
ous  of  the  prefence  of  thofe  people  before  our  eyes,  nor  remember 
that  we  faw  them,  after  they  are  gone.  If  we  turn  our  eyes  to¬ 
wards  the  azure  ficy  at  noon,  we  cannot,  by  the  utmofl  attention, 
obferve  any  of  the  liars  ;  and  yet  it  is  certain,  that,  at  that  time, 
there  are  images  of  every  ftar  in  the  hemifphere  formed  upon  the 
bottom  of  our  eyes  :  for  the  llellar  light  muft  penetrate  through 
the  fame  quantity  of  fun-beams  to  reach  us  in  the  night  as  in  the 
day,  allowance  being  only  made  for  the  inconliderable  depth  of 
the  earth’s  atmofphere 

-  The  fenfation  arifing  from  the  impetuous  courfe  of  the  blood’ 
through  the  pulmonary  velTels,  is  ufually  fo  very  fight  as  not  to 
be  felt  or  attended  to.  But  this  is  far  from  being  the  cafe  in 
afhmatic  diforders,  or  after  refpiration  has  been  fupprefedfor  fome 

time; 

^  In  this  cafe,  we  mnft  elirher  fuppofe,  that  the  impreffions,  made  by  the  ftars  on  the  re- 
tina,  are  luffocated  and  loft  in  thofe  ftronger  ones  made  by  the  illuminated  atmofphere,  fo  as 
never  to  reach  the  fenforiu7n  in  order  to  excite  any  idea  in  the  mind,  or  that  if  they  do  reach 
the  fenfory,  and  create  correfpondent  ideas,  yet  they  are  fo  drowned,  as  it  were,  in  the 
ftronger  idea,  as  to  efcape  our  attention  and  meraoi-y.  I  am  not  in/enfible,  that  there  is 
fome  difficulty  in  this  matter,  and  even  fome  appearance  of  contradidion  in  the  laft  fuppofi- 
tion  ;  for  it  may  well  be  afked,  what  is  an  idea  drowned  in  anoti  er,  but  a  perception  un¬ 
perceived  ?  Without  pretending  to  decide,  therefore,  in  this  fo  very  fubtile  a  queftion,  I 
ihall  only  take  notice  of  a  fad,  which,  if  duly  weighed,  would  perhaps  go  as  far  towards 
clearing  it  up  as  any  other  confideration  whatever.  It  is  well  known  that  Sir  Ifaac  Newton 
has  proved,  by  a  beautiful  variety  of  experiments,  that,  from  the  union  of  fimple  coloured 
rays,  are  formed  compound. coloured  ones.;  for  example,  that  a  red  and  yellow  ray  mingled 
make  an  orange  ;  blue  and  yellow  a  green  one,  and  fo  of  the  reft  ;  and  that  all  the  fimple- 
Goloured  rays  combined  form  a  white  one.  But  this  difeovery  is  not  confined  to  colours  as 
they  exift  out  of  the  mind,  either  in  the  rays  of  light,  or  furfaces  of  bodies ;  but  is  equally 
true  of  the  ideas  of  colours  in  the  mind  itfelf :  for  it  appears,  by  experiments,  that  the  idea  of 
red,  and  the  idea  of  yellow,  confounded  in  the  mind  by  co-cxiftence  or  rapid  fucceffion,  mt-ke 
the  idea  of  orange;  the  ideas  of  blue  and  yellow,  that  of  green,  ^c.  and  thofe  of  the.fevejpt 
ftmple  colours  that  of  white. 
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time ;  for  then  it  is  very  perceptible,  being  accompanied  with  great 
nneafinefs  and  anxiety.  The  action  of  the  air,  aliments,  and  bile, 
upon  the  inteftines,  which  is  the  caufe  of  their  periftaltic  motion,  is 
commonly  unperceived  by  us  ;  but  let  the Jlimiilus  adling  on  the  in- 
teftines  be  increafed,  as  is  the  cafe  when  any  ftrong  purgative  is 
taken,  or  when  any  acrid  humours  are  lodged  in  the  prinKs 
and  it  will  be  felt  very  fenfibly.  The  Jlimiilus  of  light  upon  the 
retina^  which  makes  the  pupil  contradl,  is  feldom  perceived  or  re¬ 
garded,  unlefs  when  the  degree  of  light  is  much  ftronger  than  what 
the  eye,  immediately  before,  had  been  expofed  to.  The  action  of 
the  returning  blood  upon  the  heart,  though  it  be  ufually  impercep¬ 
tible,  in  fome  cafes  is  plainly  to  be  felt:  for  people,  efpecially  fuch 
as  have  w'eak  nerves,  after  a  fudden  fright,  (which  makes  the  blood 
return  more  haflily,  and  in  greater  quantity,  than  ufual  to  the  heart), 
are  fenfible  of  a  particular  feeling  from  this  organ’s  being  more 
than  ordinarily  affecfled  by  a  furcharge  of  that  fluid.  In  various 
parts  of  the  body,  pulfations,  or  finall  alternate  convulfions,  are 
fometimes  perceived,  wdiich,  as  they  keep  not  time  with  the  beating 
of  the  heart,  cannot  be  arterial  vibrations,  but  mufl  be  the  alternate 
contractions  of  mufcles,  or,  rather,  of  a  fmall  parcel  of  their  fibres. 
There  is  no  fenfation  of  a Jiimulus  in  the  part  before  thefe  motions  begin, 
or  while, they  continue;  and  yet,  as  they  frequently  happen  to  peo¬ 
ple  in  health,  whofe  brain  and  nervous  fyflem  are  found,  it  is  pro¬ 
bable  that  they  are  owing 'to  fome  obftrucling  matter,  wdiich  over- 
flretches  the  fibres  of  the  fubtiler  veffels,  or  to  acrid  particles  in  the 
fluids  touching  the  tender  nerves  of  the  convulfed  part, 

^  The  Jiimulus  occafioning  the  vital  motions  is  unperceived  by  us, 
not  only  on  account  of  its  gentlenefs,  but  alfo  becaufewe  have  been 
accuflomed  to  it  from  our  birth.  The  force  of  cudom  is  great  and 
unaccountable;  what  we  have  been  long  ufed  to,  we  become  fcarce- 
ly  fenfible  of,  w^hile  things  which  are  new,  though  more  trifling, 
and  of  weaker  impreflion,  affedl  us  remarkably.  Thus  he  who  is 
accuflomed  to  the  country,  is  much  affeCled  with  the  noife  and 
buftle  of  a  populous  city :  but  by  ufe,  he  daily  becomes  lefs  and  lefs 

U  2  fenfible 
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fenfible  of  it,  till,  at  length,  he  minds  it  little  more  than  they  wh© 
have  been  ufed  to  it  all  their  life-time. 

The  fame  feems  to  be  the  cafe  with  regard  to  what  pafTes  within 
onr  bodies.  Few  perfons  in  health  feel  the  beating  of  their  heart, 
though  it  ftrikes  againft  the  ribs,  and  that  too  with  a  confiderable 
force,  every  fecond  or  oftener ;  whereas  the  motion  of  a  fly  upon  one’s 
face  or  hands  occafions  a  fenfible  and  an  uneafy  titillation.  The 
pulfation  of  the  aorta  itfelf  is  unfelt;  whilfl  the  unufual  beating  of 
a  fmall  artery  in  one  of  the  fingers,  from  an  obflrudlion  of  its  vef- 
fels,  becomes  very  fenfible.  Although  the  blood  ruihes  into  the 
ventricles  of  the  heart  with  a  confiderable  velocity,  and  is  thence  ex¬ 
pelled  into  the  arteries  with  ftill  a  greater  force ;  yet  we  are  not  con- 
feious  of  one  drop  pafling  that  way ;  otherwife  the  circulation  of 
the  blood  could  not  have  remained  lo  long  a  fecret.  And  if  we  are 
not  fenfible  of  the  jiimiilus  of  the  air,  or  of  the  aliment  or  bile  upon 
the  inteflines,  (which,  however,  is  allowed  to  be  the  caufe  of  their 
vermicular  motion);  nor  are  immediately  confeious  of  the  adlion  of 
opium  upon  the  nerves  of  the  ftomach,  (which  yet  produces  fur- 
prifing  efie(fl:s  over  the  whole  body)  ;  why  fhould  it  be  thought 
ftrange  that  we  do  not  feel  the  Jlimulus  of  the  blood  upon  the  inter¬ 
nal  furface  of  the  ventricles  of  the  heart,  which  is  more  gentle  than 
the  latter,  and  which,  as  well  as  the  former,  cuftom,  that  fecond  na¬ 
ture,  from  the  beginning  of  our  lives,  has  rendered  quite  familiar 
and  unheeded? 

Upon  the  whole,  I  hope  that  I  have  made  it  appear,  that  there  is 
no  good  reafon  for  denying  the  vital  motions  to  proceed  from Jiimuli 
affedting  the  mind,  becaufe  we  are  not  confeious  of  it;  or  for  ima¬ 
gining  that  the  blood  does  not  gently  irritate  the  heart,  becauie 
we  do  not  feel  a  particular  lenfation  in  that  organ  immediately  pre¬ 
ceding  its  feveral  contradlions. 

Ohj.  III.  It  may  be  faid.  That  although  we  are  infenfible  of  the 
Jlimiili  affedling  the  organs  of  vital  motion,  either  from  their  fiight- 
nefs  or  from  cufiom;  yet  we  ought  to  be  confeious  of  the  exertion 
of  the  power  of  tiie  mind  in  producing  thofe  motions. 
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Anfwer,  “That  a  man  may,  in  general,  be  called  confcions  of 
any  a(5lion,  it  is  not  only  neceflary  that  he  fhould  perceive  it,  during 
the  time  iii  which  it  is  performed,  but  alfo  that  he  fhould  be  able 
to  recolbfl  it  after  it  is  paft:  for  though  one  be  fenfible,  while  a 
•vifible  objefl  is  before  him,  that  he  fees  it ;  yet  if  he  retains  not  the 
leaf!  memory  of  it  after  it  is  removed  out  of  his  f  ghtj  he  can  neither 
fatisfy  himfelf  nor  others  that  ever  he  faw  it.  In  like  manner,  we 
cannot  be  called  confcious  of  an  adlion  or  volition  that  is  not  ad¬ 
verted  to  when  performed,  or,  as  foon  as  it  is  over,  is  entirely  for¬ 
gotten:  for  as  there  are  fome  fenfations,  either  fo  flight  in  themfelves, 
or  fo  much  weakened  by  the  diverfon  of  our  attention,  that  they 
leave  no  traces  in  the  memory  ;  fo  there  may  be  affions  and  voli¬ 
tions  that  are  either  fo  faint,  fo  habitual,  or  fo  much  leffened  amid 
llronger  and  more  important  exertions  of  the  mind,  that  they  may 
not  only  be  entirely  forgotten,  but  not  fo  much  as  taken  notice  of 
or  reflefled  upon. 

/3  But  fetting  afide  all  metaphyfcal  arguments,  we  may  find  ar¬ 
guments  a  pojieriori  fufficient  to  prove  that  the  mind  does  perform 
aflions  unattended  with  any  confcioufnefs.  Thus,  altho’  we  are 
not  confcious  of  any  effort  of  the  mind  in  producing  thofe  mo¬ 
tions  of  the  body  which  tickling  the  fides  or  the  foies  of  the 
feet  excites  ;  yet  it  appears,  that,  in  faft,  they  proceed  from 
the  mind,  from  the  like  motions  being  produced,  though  in  a 
lefs  degree,  by  the  fear,  only,  or  apprehenfion  of  being  tickled. 
Dull,  as  well  as  flies  and  feveral  other  infecls  pafling  before  our 
eyes,  make  us  fliut  palp eb res  \  and  yet  thefe  motions,  which  cer¬ 
tainly  proceed  from  the  mind,  are  not  often  attended  to,  and  fel- 
dom  remembered  by  us.  The  contraeffion  of  the  pupil  from  light, 
and  of  the  mufcles  of  the  internal  ear  from  found,  has  been  Ihewn 
to  arife  from  an  exertion  of  the  power  of  the  mind,  of  which,  how¬ 
ever,  we  are  in  no  degree  fenfible.  As  the  ereeflion  of  the  penis  of¬ 
ten  proceeds  from  lafeivious  thoughts,  it  muft  be  aferibed,  in  thefe 
cafes  at  leaft,  to  the  mind,  notwithflanding  our  being  as  uncon- 
feious  of  its  influence  exerted  there,  as  in  producing  the  contrac¬ 
tion  of  the  heart.  The  fight,  or  even  the  remembrance  of  grateful 
food,  is  accompanied  with  a  fudden  and  copious  fecretion  va 
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111  the  mouth  of  a  hungry  perfon :  certain  ideas  excited  in  the  mind 
are  the  occafion  of  a  flow  of  tears  from  the  lachrymal  veflels  :  and 
the  breafl  of  a  nurfe  begins  to  give  milk  when  a  child  is  brought 
only  near  it.  The  extraordinary  motions  of  the  velfels  of  thofe 
parts  cannot  in  any  other  way  be  accounted  for,  than  by  aferibing 
them  to  the  mind  j  of  whofe  adlion,  however,  we  are  no  ways  con- 
feious. 

-  Further,  fince,  in  confequence  of  certain  ideas  being  excited 
in  the  mind,  the  ftomach  is  immediately  affeclcd  with  a  naiifea  and 
vomiting,  it  cannot  be  denied  that  this  is  owing  to  an  increafed 
adllon  of  the  nervous  influence,  by  means  of  the  mind,  upon  the 
•mufcular  fibres  of  this  organ  ;  yet  we  are  not  more  fenfihle  of  an 
exertion  of  the  mind  in  this  cafe,  than  we  are  when  vomiting  is  ex¬ 
cited  by  a  dofe  of  ipecacuanha  or  emetic  tartar.  The  want  of  con- 
feioufnefs,  therefore,  can  be  no  good  argument  againft  the  motion 
of  the  ftomach,  whether  natural  or  perverted,  being  produced  by 
the  active  power  or  energy  of  the  fentient  principle,  which  is  va- 
rioufly  afiedted  by  the  different  fthnuli  applied  to  the  delicate  nerves 
of  that  organ  ;  and  if  the  idea,  only,  of  a  difagreeable  fenfation  in 
the  ftomach  can  occafion,  through  the  influence  of  the  mind,  the 
motions  of  vomiting,  why  fhould  not  the  real  fenfation  in  it  more 
remarkably  affedt  the  mind,  and  fo  excite  it  to  produce  the  fame 
motions  ? 

What  has  been  faid  with  regard  to  the  motions  of  the  ftomach, 
may  readily  be  applied  to  thofe  of  the  heart :  for  no  fooner  are  cer¬ 
tain  ideas  prefented  to  the  mind,  than  the  motion  of  the  heart  is  in¬ 
creafed  and  accelerated ;  which  muft,  therefore,  I  fliould  think,  be 
the  effedt  of  an  extraordinary  adtion  of  the  nervous  power  on  its 
fibres  confequent  upon  the  emotion  railed  in  the  foul :  yet  of  this 
effort  of  the  mind  we  are  not  in  any  degree  confeious.  If,  there¬ 
fore,  the  mind  can  thus  influence  the  motion  of  the  heart,  whilft 
w^e  are  not  fenfible  of  its  power  being  diredled  to  that  end,  it  feems 
not  unreafonable  to  fuppofe,  that  the  Jiimulus  of  the  returning  blood 
may  excite  the  fentient  principle  to  bring  the  heart  into  contradlion, 
altliough  we  are  not  confeious  of  any  fuch  exertion  of  its  power. 

But 
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Rut  the  objection  againft  the  mind’s  being  concerned  in  the  vi¬ 
tal  and  other  involuntary  motions,  drawn  from  our  not  being  con- 
fcious  of  its  interpofmg  for  that  purpofe,  is  removed,  by  confidering 
that  many  even  of  the  voluntary  motions,  are  performed,  when  we 
are  infenfible  of  the  power  of  the  will  exerted  in  their  produdion.. 
Thus,  while  in  walking,  we  either  meditate  by  ourfelves,  or  con- 
veffe  with  others,  we  move  the  mufcles  of  our  legs  and  thighs, 
without  attending  to  it,  or  knowing  wdiat  we  are  doing.  We  are 
not  fenfible  of  the  eye-lids  being  kept  open  by  the  continued  opera¬ 
tion  of  the  will ;  but  yet,  when  drouzinefs  and  deep  (teal  upon  us, 
we  find  it  requires  a  confiderable  effort  to  prevent  the  falling  down 
of.  the  palp ebriC,  The  fame  thing  is  true  of  the  action  of 

the  mufcles  which  fupport  the  head.  The  mofl  probable  accoimt 
of  our  ignorance  of  thefe  things  feems  to  be  this,  *uiz.  that  we  not 
only  acquire,  through  Iiabit,  a  faculty  of  performing  certain  mo¬ 
tions  with  greater  eafe  than  at  firft,  but  alfo,  in  proportion  as  this 
facility  is  increafed,  we  become  lels  fenfible  of  any  fhare  or  coneern 
the  mind  has  in  them.  Thus  a  young  player  upon  the  harpfichord, 
or  a  dancer,  is,  at  fir  ft,  felicitous  about  every  motion  of  his  fing¬ 
ers,  or  every  ftep  he  makes,  while  the  proficients  or  mafters  in  thefe 
arts  perform  the  fame  motions,  not  only  more  dexteroufly,  but  al- 
moft  without  any  refledion  or  attention  to  what  they  are  about. 

Some  indeed  have  gone  fo  far,  as  to  deny  that  even  the  voluntary 
motions  are  owing  to  the  mind  as  their  proper  caufe,  and  have 
thought  the  diredlon  of  the  voluntary  mufcles,  in  order  to  perform 
the  various  motions  of  the  body,  to  be  an  office  which  its  faculties 
qre  not  equal  to.  But  if  thefe  motions  be  not  owing  to  the  mind; 
from  what  caufe,  external  or  internal,  do  they  proceed  ?  They  can¬ 
not  be  owing  to  the  powers  of  the  body  alone  ;  and  it  is  in  vain  to 
attribute  them  to  any  law  which  it  may  be  pretended  the  Deity 
has  eftabliflied  *,  fince  a  law  can  produce  no  effed  of  itfelf,  and, 
without  fome  agent  to  execute,  it  is  only  a  mere  name  or  empty 
found :  they  muft,  therefore,  be  aferibed  either  to  the  immediate 
agency  of  the  ^Supreme  Being,  or  to  that  of  fome  general  infe¬ 
rior  NATURE  which  HE  has. couftitutcd  for  this  purpofe,  or  to  the 
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energy  of  a  particular  adlive  principle  united  with  the  body*  Tlie 
firfl  two  fuppohtions  are  indeed  poflible,  but  not  probable,  as  is 
the  lafl ;  whence  it  may  be  inferred,  that  not  only  the  volun¬ 
tary  motions  of  which  we  are  immediately  confcious,  but  thofe  . 
alfo  which  we  do  not  advert  to,  proceed  from  that  fentient  and  in¬ 
telligent  principle  with  which  the  Creator  has  animated  our  bodies ; 
whofe  powers  and  operations,  it  mull  be  owned,  are,  in  many  in- 
ftances,  as  much  above  our  knowledge  as  is  the  nature  of  its  union 
with  the  body,  or  the  manner  of  their  reciprocal  adlion  upon  each 
other. 

Ohj.  IV.  If  the  vital  motions  were  owing  to  the  mind,  they 
Iliould  be  under  its  dominion  or  controul  ;  and  we  ought  at  any 
time  to  be  able  to  fufpend  or  vary  thefe  motions  at  pleafure. 

Anfzver.  “  In  all  adlions  which  are  the  refult  of  reafoning  and 
deliberation,  man  evidently  appears  to  be  a  free  agent :  for  he  has 
it  in  his  power,  after  weighing  all  motives  and  circumftances,  to 
prefer  this  or  the  other  adlion,  or  to  abftain  from  adling  altogether. 
But  there  are  actions,  towards  the  performing  of  which  we  are  not 
determined  by  reafon,  and  where  the  mind  is  not  a  free  but  a  ne- 
ceflary  agent.  Cf  this  kind  are  the  involuntary  motions  of  thofe 
mufcles  whofe  fibres  are  affeeded  by  any  confiderable  Jiimuli ;  for 
the  application  of  external  objedls  to  their  proper  organs,  does  not 
more  certainly  or  immediately  excite  correfponding  ideas  in  the 
mind,  than  certain  uneafy  fenlations  produce  motions  of  the  body. 
As  we  cannot,  therefore,  hinder  ourfelves  from  feeing  every  objedl 
which  is  painted  on  the  bottom  of  the  eye,  nor  from  hearing  every 
found  which  affects  the  ear  ;  fo  neither  can  the  mind  refrain  from 
exerting  its  power  of  moving  a  mufcle  whofe  fenfible  fibres  are 
flrongly  afFe(5led  by  a  Jlimiilus,  And  as  no  body  denies  that  it  is 
the  mind  which  fees  colours  and  hears  founds,  (becaufe,  whenever 
the  external  caufes  exciting  thefe  are  applied  to  their  proper  organs, 
we  can,  by  no  effort  of  the  will,  prevent  ourfelves  from  feeing  or 
hearing,  nor  can  fee  and  hear  obje<fIs  or  founds  different  from  what 
thefe  impreffions  naturally  reprefent)  j  fo  it  mufl  be  unreafonable 
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to  fay  that  the  vital  and  other  involuntary  motions  cannot  arife 
from  the  energy  of  the  mind,  becaufe  the  will  has  no  immediate 
power  over  them. 

An  adlion  is  denominated  free,  from  the  agent’s  having  willed 
or  chofen  it,  when  he  had  a  phylical  power  of  doing  otherwife; 
thus  the  adtion  of  fwallowing  poifon  is  faid  to  be  free,  when  a  per- 
fon  chufes  it,  and  might  have  refrained  from  it ;  but  the  convul- 
five  motions  of  the  ftomach  and  diaplnagm  which  foon  enfue  up¬ 
on  taking  it,  ace  tlriclly  involuntary ;  fince  the  mind  cannot,  by 
any  effort  or  exertion  of  its  power,  prevent  them ;  being  as  certain¬ 
ly  determined  to  move  thefe  parts  violently,  from  the  difagreeable 
fenfatioii  which  the  poifon  excites,  as  a  Hone  is  in  falling  to  the 
ground,  or  a  fcale  in  inclining  to  the  fide  where  there  is  the.greatefl 
weight,  from  the  principle  of  gravity.  The  only  difference  in  thefe 
cafes  is,  that  in  the  firfl,  the  caufe  operates  by  means  of  a  living 
fentient  principle  ;  and  in  the  lafl,  adts  upon  inert  and  lifelefs  mat¬ 
ter. 

As  the  adlions  which  follow  an  Irritation  of  our  mufcles,  or  any 
uneafy  fenfation  in  the  body,  are  not  performed  by  the  mind,  in 
confequence  of  any  reafonlng,  or  from  any  view  of  their  being  im¬ 
mediately  neceffary,  or  conducive  to  the  welfare  of  the  body ;  fo 
neither  do  they  flow  from  cuftom  or  habit ;  fince  new-born  chil¬ 
dren  perform  them  as  well  as  the  oldeft  and  moft  experienced  man. 
Infants,  as  foon  as  they  come  into  the  world,  perform  the  adlion  of 
breathing,  though  quite  unaccuflomed  to  it  before  ;  they  iliut  their 
eye  lids  upon  the  approach  of  light,  vomit  when  their  ftomach  is 
oppreffed,  fuck  when  hungry,  fneeze,  or  cough,  upon  any  irrita¬ 
tion  of  the  membrane  of  the  nofe  or  windpipe,  and  void  their  ex¬ 
crements  and  urine,  when  thefe  excite  an  uneafy  fenfation  in  their 
inteflines  or  bladder. 

It  has  been  faid,  that  in  the  “  beginning  of  life  the  vital  motions 
“  were  altogether  voluntary ;  and,  that  it  is  only  from  ufe  or  cuftom, 
“  that  they  have  become  fo  neceffary,  as  to  make  it  impoflible  for 
“  us  to  hinder  their  going  on  in  their  ufual  manner  But  al- 

X  though 
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though  cu (lorn  may  enable  us  to  perform  fome  adlions  with  furp ri¬ 
ling  facility  and  little  or  no  attention,  yet  it  will  not  render  the 
motions  of  mufcles  abfolutely  involuntary,  which  were  originally 
voluntary.  There  is  no  inflance  in  the  human  body  of  any  mu- 
fcle,  whofe  motion  can  be  fairly  proved  to  have  been  voluntary  in 
the  beginning  of  life,  that  has  by  cuftom  or  habit  become  fo  far 
independent  on  the  will,  as  to  be  in  no  degree  under  its  immediate 
controul.  Thus,  although  we  cannot  put  in  motion  the  mufcles  of 
one  of  the  eyes,  without,  at  the  fame  time,  moving  the  mufcles  of 
the  other  eye,  in  the  way  which  we  have  always  been  accuflomed 
to ;  yet  we  can  move  thefe  mufcles  as  llowly,  or  fwiftly,  as  we  pleafe, 
or  reftrain  their  motions  altogether :  and  the  learned  M.  de  Haller 
has  well  obferved,  againfl  the  followers  of  Stahl,  that  the  mufcles 
of  the  eye -lids,  and  thofe  which  ierve  to  ere6l  the  back,  though 
they  are  ahnoft  conftantly  employed,  except  in  time  of  deep,  never- 
thelefs  continue  to  be  fubjedl  to  the  will  Further,  fince  the  mo¬ 
tion  of  every  voluntary  mufcle  in  the  body  becomes,  at  once,  in¬ 
voluntary,  when  its  fibres  or  nerves  are  irritated,  there  feems  to  be 
no  need  of  having  recourfe  to  cuftom  or  ufe,  in  order  to  account 
for  our  having  no  power  over  the  motions  of  the  heart  and  ali¬ 
mentary  canal. 

It  remains,  therefore,  that  the  motions  performed  by  us  in  confe- 
quence  of  irritation,  are  owing  to  the  original  conftitution  of  our 
frame,  whence  the  foul  or  fentient  principle,  immediately,  and  with¬ 
out  any  previous  ratiocination,  endeavours  by  all  means  and  in  the 
mofl  effeftual  manner,  to  avoid  or  get  rid  of  every  difagreeable  fen- 
fation  conveyed  to  it  by  whatever  hurts  or  annoys  the  body. 

When  the  organ  is  not  extremely  fenfible,  or  when  the  fiimidus 
is  very  flight,  or  is  applied  to  fome  diftant  part,  and  not  immediate¬ 
ly  to  that  which  is  to  be  moved,  we  can,  by  an  effort  of  the  will, 
reflrain  thofe  motions,  which  otherwife  would  follow ;  but  if  the 
nerves  of  the  part  be  more  delicate,  and  fufceptible  of  the  fmalleft 
impreffion  ;  if  the  Jiimulus  be  flronger  and  applied  immediately  to 
the  organ  which  is  to  be  brought  into  adionj  then  the  mo- 

.  tions 
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tions  which  follow  are  necelTary,  and  cannot  be  controlled  by  the 
.power  of  the  will  ;  becanfe  the  mind  is  more  flrongly  affedled  by 
the  uneafy  feeling  excited  by  the  irritation,  than  by  any  arguments 
.or  motives  it  can  polTibly  prefent  to  itieif:  for,  although  we  may, 
in  fome  cafes,  be  fully  convinced  that  thefe  motions  tend  to  the  de- 
-ftru£lion  of  our  body,  yet  even  this  conli^leration  does  not  enable 
us,  either  to  lelTen  or  put  a  ftop  to  them^.  To  illudrate  this  matter 
by  a  few  examples.  In  voiding  the  excrement  and  urine,  the  con¬ 
traction  of  the  abdominal  mufcles  and  diaphragm  is  ufually  in 
fomc  meafure  voluntary,  and  can  be  reflrained  at  pleafure,  becaufe 
the  ftimiilus  is  not  only  flight,  but  applied  co  a  diflant  part  ;  but  in 
a  violent  tenejmus  or  flrangury,  the  motion  of  thefe  mufcles  becomes 
necefl'ary  and  convulflve,  not  becaufe  the  mind  is  lefs  concerned  in 
this  laid  cale  than  before,  but  becaufe  the  painful  fenfation  compells 
it  to  aCl.  If  the  internal  membrane  of  the  wind-pipe  be  flightly 
irritated,  we  can  reftrain  coughing  ;  but  if  the  tickling  be  flrong, 
we  lofe  that  power.  When  the  tunica  cornea  or  conjunBiva  of  the 
.  eye  is  gently  ftimulated,  we  can,  by  an  effort  of  the  will,  prevent 
the  fliutting  of  the  palpebr^  ;  but  when  any  thing  very  acrid  is  ap¬ 
plied  to  thefe  parts,  the  eye-lids  are  moved  neceffarily.  Although 
the  contraction  of  the  pupil  arifes  from  the  action  of  light  upon  the 
retina^  and  not  upon  the  fibres  of  the  iris ;  yet  this  motion  is  alto¬ 
gether  involuntary,  on  account  of  the  extreme  fenflbility  of  the  ir¬ 
ritated  part. 

The  motions  of  the  heart  and  alimentary  canal  are  wholely  ne- 
ceflary,  becaufe  the  nerves  of  thefe  organs  are  endued  with  a  pe- 

X  2  culiar 

•  A  lubtile  defender  of  the  Stahlian  dodrine  has  at  laft  been  obliged  to  acknowledge,  that 
the  vital  and  other  involuntary  motions  of  animals  are  morally  necefl’ary,  although  not 
truly  or  phyfically  fo  ( a.)  But  thofe  adions  which  are  only  morally  necelTary,  are  fo  tar  vo¬ 
luntary  as  to  entitle  the  agent  either  to  praife  or  blame  ;  and  they  are  attended  with  a  con- 
fc’oulnefs  of  liberty  :  while,  on  the  contrary,  the  motions  of  the  heart  and  alimentary  canal, 
as  well  as  of  fuch  voluntary  mufcles  as  are  flrongly  irritated,  are  no  indications  of  the  mo¬ 
ral  dilpofitions  of  the  mind’,  nor  are  they  attended  with  the  leafl  confcioufnefs  of  their  being 
free,  or  that  we  could  have  reflrained  them  by  the  power  of  the  will.  As  thefe  motions, 
therefore,  are  raoft  certainly  not  voluntary  ;  fo  neither  can  they,  wflch  any  propriety,  be  faid 
to  be  only  morally  necefl'ary. 

(«}  Dr.;Porterfield’s  Treatife  on  the  Eye,  vol,  ii.  p.  154, 
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ciiliar  fenfibilityj  and  the  ftimulus  is  immediately  applied  to  them 
Nor  can  the  mind  lelTen  the  violent  contra6lions  of  the  heart  in  a  fe¬ 
ver,  however  confcions  it  may  be  of  the  danger  a  riling  from  too 
impetuous  a  motion  of  the  blood ;  becaufe  the  heart  being  more 
ftrongly  ftimulated  than  ufual  by  that  fluid,  the  fentient  principle, 
in  order  to  expel  the  irritating  caufe,  is  excited  to  contracl  this 
mufcle  with  proportionably  greater  force.  The  motions  of  the  in- 
fpiratory  mufcles  can  be  accelerated,  retarded,  or  altogether  flopt, 
as  often  as  we  pleafe ;  becaufe  the  Jiimulus  exciting  them  is  not  im¬ 
mediately  applied  to  their  fibres  or  nerves,  but  to  the  blood-veffels  of 
the  lungs,  which  are  not  very  fenfible,  and  with  which  they  have 
little  or  no  conne(5lion.  However,  as  often  as  this  jUmidus  is  much 
increafed,  by  the  difficult  paffiage  of  the  blood  through  the  lungs, 
and  there  is  an  immediate  danger  of  fuffocation,  the  motion  of 
thofe  mufcles  becomes  more  neceffary,  and  almofl  ceafes  to  be  un¬ 
der  the  power  of  the  will.  In  a  fever,  when,  from  an  obftrucdion 
or  perverted  motion  of  the  fluids  in  the  brain,  or  its  membranes, 
the  patient  talks  of  feeing  and  hearing  things  which  are  neither 
prefent  nor  fpoken,  he  may  be  readily  convinced  of  his  error,  pro¬ 
vided  the  delirium  be  flight,  if  otherwife,  we  endeavour  in  vain  to 
correal  his  wrong  judgment  by  reafon  or  argument,  fince  the  dif- 
ordered  ftate  of  the  brain  makes  a  ftronger  impreffion  upon  the 
mind,  than  any  arguments  ;  yet  acrid  cataplafms  applied  to  the 
foies  of  the  feet,  as  they  give  great  pain,  and  fo  make  a  ftrong  im- 
preffion  on  the  fenforlum  commune^  will  often  leffen,  and  fometimes 
entirely  remove  fuch  a  delirium. 

But 

*  Some  phyficians  of  note  have  concluded  the  heart  to  be  polTefled  only  of  a  fmall  degree 
of  fenfibility,  becaufe  brute  animals,  after  their  thorax  is  opened,  Ihew  no  figns  of  new  pain 
when  their  heart  is  wounded.  But,  unlefs  the  heart  were  endued  with  a  more  acute  feeling 
than  the  fkin  and  other  parts  that  are  hurt  in  opening  the  chert,  the  fufferings  of  thofe  ani' 
mals  ought  not  to  be  fenfibly  increafed  by  pricking  or  cutting  their  heart.  Add  to  this,  that 
after  the  thorax  is  opened,  and  the  heart  laid  bare,  the  animals  being  in  a  dying  ftate,  have 
all  their  feelings  much  impaired. 

Since  the  fenfibility  of  the  medullary  part  of  the  brain  has  been  inferred  from  the  convul- 
£ve  motions  occalloned  by  irritating  it,  may  ^ye  not  conclude,  that  the  heart,  whofe  mo¬ 
tion 
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^  But  the  objedlion  againfl  the  mind’s  producing  the  vital  mo¬ 
tions,  drawn  from  their  being  involuntary,  mufl  be  weakened  by 
obferving  that  there  are  a  variety  of  motions  equally  independent 
upon  our  will,  which  yet  are  owing  to  the  mind.  Thus,  as  has 
been  already  obferved,  the  contraction  of  the  pupil  from  light,  and 

the 

tion  is  remarkably  accelerated  even  by  very  gentle  Jiimtili,  is  endued  with  no  inferior  degree 
of  feeling  ?  and  this  feems  to  be  confirmed,  by  obferving,  that,  the  motion  of  the  heart  is 
often  gi'eatly  quickened  by  a  degree  of  acrimony  In  the  blood  imperceptible  to  our  fenfes, 
and  by  the  chyle,  which  is  much  lefs  acrid  than  thofe  aliments  from  which  it  is  prepared, 
and  which  the  ftomach  and  inteftines  bear  without  any  pain  or  remarkable  increafe  of  their  pe~ 
riftaltic  motion.  I  fliall  only  add,  that  the  internal  furface  of  the  heart,  to  which  the  return- 
^ing  venous  blood  is  applied,  appears  from  experiments  f  aj  to  he  much  more  fenfible  than  its 
exterior  part,  which  is  covered  with  a  continuation  of  the  pleura  ;  therefore  that  fluid,  which 
is  a  jiimulus  peculiarly  adapted  to  the  nerves  of  the  heart  (b )  mufl;  affedl  it  more  ftrongly 
than  fliarper  liquors  applied  to  it  outwardly. 

The  objeeflion  to  the  fenfibility  of  the  heart,  drawn  from  its  having  been  found  much  dlf- 
eafed  after  death,  although  the  patients  had  complained  of  no  acute  pain  within  the  thorax^ 
feems  to  be  of  little  force  ;  for  1  have  often  met  with  inflammations,  fuppurations,  and  mor¬ 
tifications  in  feveral  of  the  abdominal  vifeera,  nay,  even  in  the  inteflines  themfelves,  in  the 
bodies  of  patients  who  had,  during  their  life,  complained  rather  of  an  uneafinefs  than  an 
acute  pain  in  their  belly  :  and  praffical  phyfleians  well  know,  that  according  to  the  degree  of 
the  difeafe,  and  peculiar  conflitution  of  the  patient,  inflammatory  as  well  as  other  diforders 
are  attended  with  very  different  degrees  of  pain.  Nor  is  the  inftance  quoted  from  tiarvey,  of 
a  young  nobleman  who  felt  no  pain  when  his  heart  was  touched,  of  much  weight  ;  for,  in  this 
cafe,  the  heart  was  defended  by  a  thick  infenfible  fungous  or  callous  covering  (c  J;  whence 
handling  it  gently,  neither  occafioned  any  uneafy  fenfation  nor  diflurbed  its  motion.  And, 
indeed,  as  neither  the  membrane  which  lines  the  nofe  and  fauces,  nor  the  toogoe,  glans  penis, 
and  inteftines  ( d),  although  among  the  moft  fenfible  parts  of  the  body,  are  affedfed  with  any 
painful  fenfation  when  they  are  gently  touched  ;  it  is  probable,  that  were  the  pericardium, 
or  even  the  furface  of  the  heart  itfelf,  in  a  found  ftate,  to  be  touched  with  one’s  finger,  no 
pain  would  be  felt,  but  a  different  kind  of  fenfation,  which  might  perhaps  diflurb  its  regular 
motion,  and  occafion  forae  degree  of  faintnefs. 

The Jlhnuli,  which,  in  a  natural  ftate,  excite  the  alternate  motions  of  the  heart  and  ali¬ 
mentary  canal,  do  not  affedf  thofe  organs  with  any  painful  fenfation,  but  with  a  flight  ti- 
tillation,  which  in  fome  cafes  is  as  effedfual  to  produce  motion,  or  even  more  fo  than  pain  : 
Thus  when  the  neck,  the  fides  or  the  foies  of  the  feet  are  tickled,  violent  motions  of  the 
mufcles  of  the  head  and  trunk  of  the  body  or  of  the  limbs  enfue ;  which  however  do  not 
happen,  when  thofe  parts  are  affeded  with  an  acute  pain,  by  being  pricked  or  cut  with  a 
fliarp  inftrument. 

(a)  Adt  Getting  vol.  i.  (1)  See  above,  p.  &c. 

(f)  Harvei  de  generat.  animal,  exercitat  51. 

(d)  See  Phyiioiogical  cflays  edit.  ii.  p.  15s, 
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the  motions  of  the  body  from  tickling,  or  the  apprehenhon  of  it, 
undoubtedly  flow  from  the  mind,  notwithftanding  their  being  in¬ 
voluntary.  The  fliutting  of  the-  eye-lids,  when  a  blow  is  aimed  at 
the  eye,  is  another  inflance  of  a  motion  performed  by  the  mind  in 
fpite  of  the  will ;  for  as  the  threatened  blow  does  not,  by  any  cor¬ 
poreal  contadl,  affecd;  the  orbicular  mufcle  of  the  palpehns,  its  con¬ 
traction  muft  therefore  be  deduced  from  the  mind’s  being  moved 
to  perform  this  aClion  from  the  apprehenfion  of  fomething  being 
ready  to  hurt  the  eye :  and  if  there  are  fome  who,  by  an  effort  of 
the  will,  can  reftrain  this  motion  of  their  eye-lids,  yet  this  docs  not 
proceed  fo  much  from  the  mind’s  making  no  attempt,  in  confe- 
quence  of  the  apprehended  danger,  to  clofe  the  palpehr^s,  as  from  tho 
fuperior  eye-lid’s  being  kept  up  by  a  ftrong  voluntary  contraClion 
of  its  legator  mufcle.  We  cannot,  by  an  effort  of  the  will,  either 
command  or  reftrain  the  ereCtion  of  the  penis ;  and  yet  it  muft  be 
owing  to  the  mind  ;  for  fudden  fear,  or  any  thing  which  fixes  our 
attention  ftrongly  and  all  at  once,  makes  it  quickly  ceafe.  The  titil- 
lation,  therefore,  of  the  <veficula  feminales  by  the  femen^  lafcivious 
thoughts,  and  other  caufes,  only  produce  the  ereClion,  as  they  ne- 
ceffarily  excite  the  mind  to  determine  the  blood  in  greater  quantity 
into  the  cells  of  the  penis  A  fliocking  fight,  or  a  difagreeable 
found,  will  often,  in  an  inflant,  excite  a  tremor  or  fliivering  over  the 
v/hole  body ;  which  cannot  be  owing  merely  to  the  mechanical  ac¬ 
tion  of  light  upon  the  eye,  or  of  found  upon  the  ear;  fnce,  when 
the  external  organs  are  unaffeCled  by  fuch  things,  their  idea,  recalled 
by  the  mind,  can  of  itfelf  produce  a  fimilar  effecfl:  this  motion, 
therefore,  though  it  be  involuntary,  and  can  neither  be  performed 
nor  flopt  at  pleafure,  mull  be  owing  to  the  mind  or  fentient  prin¬ 
ciple. 

If,  therefore,  we  have  found  various  involuntary  motions  arifing 
from  the  mind,  it  can  be  no  proof  againft  the  vital  motions  flowing 
from  the  agency  of  the  fame  principle,  that  they  are  involuntary: 
and  if  the  motions  of  the  voluntary  mufcles  themfelves  become  in¬ 
voluntary,  as  often  as  they  are  excited  into  a(ffion  by  JlitnuU  applied 

to 


f  Vid,  Seit.  vi.  No,  4.  above. 
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to  their  fibres,  or  nerves,  it  can  be  no  wonder  that  the  motions  of 
the  heart  and  alimentary  canal  are  necelTary,  and  independent  on 
the  will,  fince  thefe  organs  are  perpetually  expofed  to  the  alternate 
acftion  of  a  Jihnulus. 

If  it  be  alked,  why,  when  neither  light  nor  found  affedl  the  mii- 
fcles  of  the  uvea  and  internal  ear,  we  cannot  at  pleafure  move  them; 
or  why  we  cannot  at  any  time,  by  an  effort  of  the  will,  immediately 
produce  an  eredlion  of  the  penis  F  it  may  be  anfwered.  That  as  men, 
by  having  their  ears  tied  down  when  young,  lofe  the  power  of  mo-' 
ving  them,  though  there  feem  to  be  mufcles  deftined  by  nature  for 
this  purpofe ;  fo  the  mind,  through  difufe,  may  have  loft  its  power 
of  moving  the  above-mentioned  mufcles  at  pleafure,  even  when  they 
are  not  acted  upon  by  a Jiimulus :  or  why  may  we  not,  for  wife  pur- 
pofes,  be  fo  framed  by  nature,  that  the  mind,  while  it  can  at  plea¬ 
fure  contracft  the  greateft  part  of  our  mufcles,  may  have  no  power 
over  others,  whofe  motions  are  to  be  regulated  only  by  certain  fen- 
fations;  fince  thefe  will  never  fail  to  excite  the  fentient  principle  in¬ 
to  atftion,  when  it  is  neceffary  or  proper?  Whereas,  if  thofe  motions- 
were  fubjecft  to  the  will,  it  is  probable,  that  men,  by  a  perverle  ufe 
of  it,  would  in  many  cafes  deftroy  their  health,  and  endanger  their 
lives.  And  I  imagine,  that  the  mind’s  want  of  power  over  the  mo¬ 
tion  of  the  heart,  is  not  only  owing  to  its  being  continually  a^fted 
upon  by  a  jihnulus  but  in  part  to  an  original  conftitution  f ;  and 
that  though  we  fhould  fuppofe  that  organ  for  a  little  while  free 
from  every  degree  of  irritation,  yet  the  mind,  by  an  effort  of  the  will, 
could  not  move  it.  Thus,  notwithftanding  the  mind  remains  prefent 
with  the  body,  and  ready  to  acftuate  it  in  a  fyncope ;  yet  it  can  nei¬ 
ther  dlre(ftly  renew  the  motion  of  the  heart  after  it  has  ceafed,  nor 
communicate  a  ftronger  contracftion  to  it  when  it  is  going  to  fail: 
and  there  is  no  reafon  to  think,  that  thofe  animals  which  lie  in  a 
'  death- 

I 

*  Sedt.  1.  No.  12,  and  13.  above. 

f  By  an  original  conftitution,  I  here  mean  no  more,  than  that  we  are  fo  formed,  that  the 
mind,  which  can  at  pleafure  move  moll  ot  the  mui'clesofthe  body,  has,  from  the  beginning 
of  llle,  no  power  to  move  the  heart  and  other  involuntary  mufcles,  unlefs  when  it  is  excited 
by phnuU  ailing  upon  them,  or  upon  fome  neighbouring  part  with  w’hich  they  have  a  peca- 
liar  I'yinpathy. 
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dcath-like  flate  during  the'  winter-feafon,  have,  when  they  begin  to 
revive  in  the  fpring,  any  more  power  over  the  motion  of  their  heart, 
than  thofe  in  whom  its  motions  continue  without  any  fuch  inter¬ 
ruption  from  the  beginning  to  the  end  of  their  lives. 

We  need  not,  therefore,  with  an  ingenious  author,  have  recourfe 
to  any  crolTings  or  entrelacements  of  the  nerves  of  the  vital  organs, 
or  to  their  proceeding  from  different  parts  of  the  brain,  in  order  to 
account  for  their  not  being  fubjecft  to  the  power  of  the  will  * ;  efpe- 
cially  lince  we  fee  that  the  motions  of  the  uvea  and  mufcles  of  the 
internal  ear,  notwithflanding  their  nerves  are  without  the  above 
conditions,  are  equally  involuntary  with  thofe  of  the  heart ;  that  the 
mufcles  of  the  arm,  whofe  nerves  have  thefe  erodings,  are,  never- 
thelefs,  moved  by  us  at  pleafure;  and  that,  in  diort,  even  the  volun¬ 
tary  mufcles,  when  affedled  by  any  remarkable  Jiimuhis^  ceafe  to  be 
under  the  controul  of  the  will  'f. 

Ohj.  V.  The  mind  can  only  perceive  diflindlly  one  idea  at  once ; 
and  therefore  muff  be  incapable  to  attend  to  and  govern  all  the 
vital  and  involuntary  motions,  which  are  fo  numerous 

Anfwer.  This  objection  is  chiefly  levelled  againft  the  opinion 
which  fuppofes  the  vital  motions  to  be  regulated  and  carried  on  by 
the  mind  as  a  rational  agent,  and  therefore  does  not  much  affed: 
our  theory:  for  whether  the  mind  can  diftindly  apprehend  more 
ideas  than  one  at  a  time,  or  no,  yet  furely  it  can  and  does  feel  va¬ 
rious  fenfations  in  different  parts  of  the  body  at  one  and  the  fame 
time;  and  we  know  that  it  can  move  many  of  the  voluntary  mufcles 
in  the  fame  inftant.  Why,  therefore,  may  it  not,  in  confequence  of 
the  perception  of  various  Jtmuli  affeding  the  different  vital  organs, 
move  them  alternately  ? 

But  further,  when  Mahomet  Caratta,  the  famous  equilibriff, 
flood  with  one  foot  on  the  flack  wire,  toiling,  with  his  hands,  fix  or 
feven  balls  up  into  the  air,  and  catching  them  again,  was  he  not 

attentive 

*  ElTais  anatomiq.  p.  702.  &  Element,  phyfiolog.  p.  72. 

t  See  above,  fedl.  i.  No.  12- and  13. 

f  Haller,  not.  in  Boerhaave  inftitut.  med.  p.  589, 
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attentive  to  more  than  one  thing  at  once  ?  In  this  cafe,  the  equilibrium 
of  the  body  was  to  be  preferved,  the  balls  were  to  be  taken  out  of 
his  girdle,  they  were  feverally  to  be  thrown  up  into  the  air,  to  be 
caught  as  they  came  down,  and  tofled  up  again  ;  and  thefe  motions, 
which  followed  each  other  with  furprihng  quicknefs,  were  continued 
for  forne  conliderable  time.  Any  man  can  hear  a  found  and  per¬ 
ceive  a  particular  colour  at  the  fame  time ;  and  though  ever  fo  at¬ 
tentive  to  thefe,  he  will  not  fail,  if  a  fly  happens  to  run  along  his 
face,  to  drive  it  off  with  his  hand,  that  he  may  avoid  the  tickling 
fenfation  which  it  excites.  In  like  manner,  how  much  foever  the 
mind  may  be  bufied  with  its  own  thoughts,  or  the  ideas  of  external 
obje(fl;s ;  yet  it  is  ever  ready  to  perceive  and  feel  the  various  Jlimidi 
which  alternately  affedl  the  vital  organs,  and,  in  confequence  of 
this,  to  continue  their  motions.  Nor  is  there  any  need  of  an  infinite 
wifdom  in  the  mind,  as  fome  have  objecfled,  to  enable  it  to  carry  on 
the  feveral  vital  and  other  involuntary  motions,  with  different  and 
always  varying  degrees  of  force  and  quicknefs,  according  to  the 
different  circumftances  of  the  body  j  fince,  in  fo  doing,  the  mind 
has  no  particular  wife  ends  in  view ;  nor  is  it  influenced  by  any 
rational  motives,  but  merely  by  the Jlimuli  affecting  the  feveral  or¬ 
gans,  i.  e.  it  adts  as  a  fentient,  and  not  as  a  rational  principle.  In 
the  Author  of  nature,  however,  who  has  framed  both  the  foul  and 
body,  and  thus  adapted  them  to  each  other,  we  ought,  as  upon 
many  other  accounts,  fo  alfo  upon  this,  to  acknowledge  a  wifdom 
infinite  and  unfearchable ! 

In  contemplating  the  various  motions  of  animals,  we  obferve  a 
ftriking  analogy ;  a  remarkable  agreement  in  fome  things,  and  a 
difagreement  in  others. 

I.  Some  of  the  voluntary  motions,  by  the  force  of  cuftom  and 
habit,  come  at  length  to  be  performed  with  little  or  no  attention  of 
mind ;  and,  though  we  have  full  power  to  begin  or  flop  them  when 
we  pleafe,  yet  they  become  fo  far  independent  of  the  will,  that  we 

Y  can 
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can  only  perform  them  in  a  certain  way.  Of  this  the  uniform  mo¬ 
tions  of  the  eyes  are  an  example. 

I 

2.  Nearly  a-kin  to  thefe  are  the  mixed  motions,  or  thofe  of  a 
middle  nature  between  the  voluntary  and  involuntary ;  fuch  as  re- 
fpiration,  and  the  motions  of  the  eye-lids  when  any  thing  flightly 
irritates  the  cornea.  Thefe  agree  with  the  motions  from  habit,  in 
.being  often  performed  without  confeioufnefs  ;  but  in  this  they  differ, 
‘uiz.  the  former  proceed  from  a fiimulus^  and  become  altogether  invo¬ 
luntary  when  that  is  increafed ;  while  the  latter  owe  their  begin¬ 
ning  to  an  effort  of  the  will,  and  are  always  fubjeft  to  its  controul. 

3.  The  involuntary  and  mixed  motions,  agree,  in  general,  in  pro¬ 
ceeding  from  a  Jthmihis,  and  in  being  moflly  performed  without 
confeioufnefs  ;  but  differ,  in  the  latter’s  being  partly,  and  the  for¬ 
mer  not  at  all  under  the  power  of  the  will.  Some  of  each  of  thefe 
motions  never  ceafe,  but  go  on  alternately  through  life  ;  while  o- 
thers  are  only  excited  on  certain  occafions  :  among  the  former  kind 
are  the  motions  of  the  heart,  lungs,  and  alimentary  canal :  of  the 
latter  are  the  contraction  of  the  pupil,  eye-lids,  and  mufcles  of  the 
internal  ear. 

4.  In  fome  of  the  involuntary  motions,  we  are  neither  confeious 
of  the  Jlimulus,  nor  of  the  effort  of  the  mind  in  confequence  of  it ; 
as  in  the  motion  of  the  heart,  and  the  ordinary  vermicular  con- 
traClion  of  the  ftomach  and  intehines.  In  others,  we  are  fenfible 
of  the  irritation,  or  difagreeable  perception  exciting  them,  but  not 
of  any  exertion  of  the  power  of  the  mind :  fuch  are  the  convulfive 
contradions  of  the  ftomach,  diaphragm,  and  abdominal  mufcles  in 
vomiting,  of  the  diaphragm  in  the  hiccup,  of  the  inteflines  in  pur¬ 
ging,  and  of  the  accelcratores  urince  in  expelling  the  fenien. 

5.  AVith  refpeCt  to  the  mixed  motions :  in  thofe  of  the  eye-lids, 
fo  far  as  they  arc  of  this  kind,  we  are  fenfible  of  the  irritation,  or 
caufe  exciting  them,  though  rarely  fo  of  any  effort  of  the  will.  In 

that 
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that  of  rerpiration,  neither  the  Jtvmilus  affedling  the  lungs,  nor  the 
effort  of  the  mind  in  confequence  of  this,  are  ufually  perceived  j 
yet,  as  often  as  we  pleafe,  we  can  fufpend  or  vary  this  motion,  as 
freely  as  thofe  of  the  eye-lids.  In  the  motions  of  the  diaphragm 
and  abdominal  mufcles,  in  expelling  the  excrement  and  urine, 
which  are  alfo  of  the  mixed  kind,  we  are  perfe(5lly  fenfible  of  the 
Jlimuhis,  and  frequently  of  an  exertion  of  the  power  of  the  mind 
in  confequence  of  it  ;  yet,  when  the  irritation  is  very  great,  thefe 
motions  become  wholely  convulfive  and  involuntary. 

6.  Further,  it  appears,  that  as  in  all  the  works  of  nature, 
there  is  a  beautiful  gradation,  and  a  kind  of  link,  as  it  were,  be¬ 
twixt  each  fpecies  of  animals,  the  lowefl  of  the  immediately  fupe- 
rior  clafs  differing  little  from  the  highefl  in  the  next  fucceeding 
order  ;  fo  in  the  motions  of  animals,  fbmething  fimilar  may  be  ob- 
ferved  ;  the  mixed  motions,  as  they  are  called,  and  thofe  from  ha¬ 
bit,  being  the  link  between  the  voluntary  and  involuntary  motions. 

Lajlly,  From  what  has  been  advanced  in  this  and  the  preceeding 
feblions,  with  a  defign  to  fhew  what  fliare  the  mind  has  in  produ¬ 
cing  the  vital  and  other  involuntary  motions,  it  follows,  that  the 
human  body  ought  not  to  be  regarded  (as  it  has  too  long  been  by 
many  phyfiologifts)  as  a  mechanical  machine,  fo  exquifitely  formed, 
as,  by  the  mere  force  of  its  conftruction,  to  be  able  to  perform,  and 
continue  the  feveral  vital  motions  ^  ;  acftions  far  above  the  powers 
of  mechanifm  !  But  as  a  fyftem,  framed  indeed  with  the  greateil 
art  and  contrivance  ;  a  fyftem !  in  which  the  peculiar  ftrtufture  of 
each  part  is  not  more  to  be  admired  than  the  wife  and  beautiful  ar¬ 
rangement  of  the  whole  ;  yet  a  fyftem  whofe  fundfions  are  all  ow¬ 
ing  to  the  power  and  agency  of  an  immaterial  fentient  principle 
to  which  it  is  united,  and  by  wdiich  every  part  of  it  is  animated 
and  put  in  motion. 

In  accounting  for  the  vital  and  other  involuntary  motions  of  ani¬ 
mals,  we  have  fliewn,  that  they  are  all  owing  to  irritation  j  and 

Y  2  have 

*  See  Heifter’s  DifTert,  de  prxftant.  medicin,  mechanic,  p.  22.  25.  Ji.  69. 
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have  pointed  out  the  particular  JlimiiU  applied  to  the  feveral  organs, 
and  exciting  them  into  a6lion ;  we  have  further  fliewn,  that  thefe 
JiimuU  can  only  produce  their  effedls  by  the  influence  which 
they  have  upon  the  mind  or  fentient  principle.  But  how  does  the 
mind  put  the  mufcles  into  motion  ;  what  is  the  material  caufe  in 
the  brain,  nerves,  and  mufcular  fibres,  which  it  employs  as  its  in- 
flrument  for  this  purpofe ;  what  is  the  intimate  ftrudlure  of  a  mu¬ 
fcular  fibre,  or  the  precife  manner  in  which  the  nervous  influence 
acfls  upon  it,  when  it  produces  its  contraclion  ?  Thefe  are  queflions 
which  we  have  wholely  avoided,  being  perfuaded,  that  whatever 
has  been  hitherto  faid  on  thefe  fubjedls,  is  merely  fpeculative;  and 
that  to  offer  any  new  conjecflures  on  matters  fo  much  involved  in 
darknefs,  and  where  we  have  neither  experiments  nor  natural  ap¬ 
pearances  to  fupport  us,  is  to  load  with  a  new  burden  a  fcience  al¬ 
ready  labouring  under  too  many  hypothefes. 

To  finilh  our  account  of  the  fpontaneous  motions,  it  now  only 
remains,  that  we  inquire  into  the  reafons  why  the  vital  motions 
continue  in  time  of  deep,  and  why  the  mufcles,  or  a  few  of  their 
fibres,  are  often  obferved  to  move  for  fome  time  after  death  or  their, 
feparation  from  the  body. 


SECT.  XII. 


Of  the  reafon  ujhy  the  naital  motions  contimie  in  time  of  Jleep,  . 

^HE  reafon  why  the  vital  organs  are  continually  agitated 
with  alternate  contra (flions  while  the  other  mufcles  of  invo¬ 
luntary  motion  are  contracfted  on  certain  occafions  only,  will  ap¬ 
pear  from  what  has  been  already  offered  ;  for  we  have  feen  that  the 
former  are  always  expofed  to  the  action  of  fimuli^  the  latter  only 
at  particular  times.  But  fince,  during  deep,  the  organs  of  fenfe 
become  lefs  dt  for  receiving  the  impredion  of  external  objedls,  and 
the  voluntary  mufcles  are,  in  fome  ineafure,  relaxed  and  remain  in¬ 
active, 
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a(5live,  it  may  be  afked,  why  the  vital  motions  do  not  at  this  time 
either  ceafe  altogether,  or  become  fenfibly  more  languid  ? 

To  fay  here,  that  the  vital  motions  muH;  therefore  go  on  with¬ 
out  being  weakened  or  dilfurbed,  becaufe  their  organs  are  equally 
adled  upon  by  their  proper  Jtimuli^  both  when  we  are  aw^ake  and 
'  lleeping,  would  be  an  incompetent  anfv^er  to  this  queRion  ;  for 
though  the  Rimulating  caufe  be  granted  to  continue  the  fame,  yet 
if  the  aptitude  in  the  organ  for  motion  be  leffened,  the  effedl  muft 
be  the  fame,  as  though  the  Jlimultis  were  weakened  or  intirely 
wanting.  The  difEculty,  therefore,  which  we  are  to  endeavour  to 
remove,  is,  why  the  vital  organs  fliould  not,  like  the  organs  of 
fenfe  and  mufcles  of  voluntary  motion,  be  fo  far  affecRed  by  fleep, 
as  to  become  lefs  fit  or  able  to  perform  their  ufual  funclions  ? 

Sleep  has  been  fuppofed  to  be  owing  to  fome  change  produced 
in  that  part  of  the  body  which  anatomiRs,  diRinguifliing  it  from 
xht  cerebellum,  call  the  brain.  And  this  opinion  feems  to  have 
been  rendered  probable  by  fome  inRances  of  people  who,  having 
loR  part  of  their  fkull,  were  immediately  feized  with  fleep,  when¬ 
ever  their  brain  was  gently  prefled  ;  and  by  thofe  experiments  which 
fliew,  that,  inRead  of  fleep,  death  itfelf,  or  at  leaR  a  Jyncope,  is  the 
efledl  of  a  like  compreflion  upon  the  cerebellum.  If,  therefore,  it 
could  be  made  appear,  that  the  vital  organs  have  tlieir  nerves  chiefly 
from  the  cerebellum,  and  not  from  the  brain,  it  might  be  prefumed, 
that  their  motions  continue  in  time  of  fleep,  becaufe  the  nerves  of 
the  cerebellum  are  not  then  affecRed  like  thofe  of  the  brain. 

Now  there  are  many  experiments  of  VieuflTens  *,  Ridley  f,  and 
others,  fhewing,  that  refpiration  and  the  motion  of  the  heart  are 
quickly  Ropt  upon  wounding  the  cerebellum  ;  but  that  wounds  in  the 
brain  produce  little  or  no  change  in  thofe  motions.  On  the  other 
hand,  feveral  authors  of  reputation  and  unqueRioned  veracity  af- 
fure  us,  that,  in  their  experiments,  the  vital  motions  continued  for 
fome  confiderable  time  after  the  cerebellum  had  been  cut  in  pieces. 
However,  it  does  not  appear  from  other  experiments  of  thefe  very 

authors,. 

*  Neurograph,  lib.  i.  cap.  20. 

I  Anatomy  of  the  brain,  chap,  17. 
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authors,  that  wounding  the  brain  or  cutting  it  in  pieces  afFedced 
the  vital  motions  more,  or  even  fo  much,  as  the  fame  treatment  of 
the  cerehelhim.  Are  we  then  to  conclude,  from  thefe  experiments, 
that  neither  the  brain  nor  cerebellum  are  necefTary  to  the  motions  of 
the  vital  organs  ?  By  the  like  kind  of  reafoning,  it  would  feem,  that 
the  nerves  alfo,  and  tlie  influence  they  may  have,  are  unneceifary 
in  the  producing  of  thefe  motions,  f nee  that  of  the  heart  has  been 
known  to  remain  a  conliderable  time  after  the  intercoftals  and  eight 
pair  of  nerves  have  been  cut.  Do  thefe  experiments,  therefore, 
which  prove  too  much,  prove  nothing  at  all  ?  Far  otherwif’e.  The 
true  inference  feems  rather  to  be  this  :  That,  fnce  various  experi¬ 
ments  concur  in  fhewing  the  cerebellum  to  be  more  concerned  in  the 
vital  motions  than  the  cerebrum^  while  none  at  all  can  be  produced 
in  proof  of  the  cerebrum  being  more  immediately  neceflary  to  thefe 
than  the  cerebellum  it  follows,  that  the  vital  organs  have  their 
nerves,  either  wholely  or  principally,  from  the  latter. 

But  though  the  cerebellum  be  the  chief  fource  of  the  vital  nerves, 
yet  its  deftrudlion  does  not  put  an  immediate  flop  to  the  vital  mo¬ 
tions,  for  the  fame  reafon  that  cutting  off  the  head,  or  tying  the 
intercoftal  and  eight  pair  of  nerves,  does  not  produce  this  effect ; 
becaufe  the  branches  from  the  fpinal  marrow  which  join  the  in- 
tercoflals,  together  with  the  fpirits  (if  I  may  be  allowed  to  call 
the  influence  of  the  brain  by  that  name)  remaining  in  the  trunks  * 
of  the  nerves  and  fibres  of  the  heart,  are  fufheient  to  keep  up  thefe 
motions  for  fome  time :  in  man,  perhaps  only  for  a  few  pulfations, 
in  young  dogs  or  cats  for  feveral  hours,  and  in  a  tortoife  for  feve- 
ral  months  ;  which  lafl  animal,  not  to  mention  other  differences, 
has  its  fpinal  marrow  remarkably  large :  nay,  the  motion  of  the 

hearts 

*  In  the  accurate  Dr  Kaau’s  experiments,  the  vital  motions  continued  in  a  dog,  above 
eight  hours  after  the  medullary  part  of  the  brain  was  reduced  to  a  pulp  ;  but  when  the  me¬ 
dullary  fubftance  of  the  cerebelliwi  was  treated  in  the  fame  way,  though  they  did  not  ceafe 
inftantly,  yet  they  began  to  fail  In  a  few  minutes  (a).  When  the  cerebellum  was  wounded, 
without  touching  the  cerehrufn,  the  motion  of  the  heart  failed  fooner  than  when  the  brain 
alone  was  wounded  {b). 

(a)  impet.  faciens,  N.  315.  ij>)  Impel,  faciens,  N.  3itf, 
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'hearts  of  many  animals,  after  they  arc  taken  ont  of  their  bodies, 
affords  us  ocular  demonflration,  that  the  nervous  influence,  lodged 
in  the  fibres  of  the  heart  and  in  the  fmaller  filaments  of  the  nerves, 
is  fufficient  to  continue  the  motions  of  this  mufcle  for  fome  tim.e, 
or  to  enable  it  to  perform  a  great  number  of  contraclions 

The  inftances  given  us  of  animals,  whofe  cerebella,  upon  open¬ 
ing  them,  were  found  feirrhous,  corrupted,  or  otherwife  difeafed, 
avail  no  more,  towards  proving  that  the  vital  organs  don’t  derive 
their  nerves  chiefly  from  this  part,  than  do  the  hiftories  of  oflified 
and  petrified  brains,  or  of  monflers  born  with  no  brain  at  all,  to¬ 
wards  making  it  a  clear  point  that  the  brain  and  nerves  are,  in 
fadl,  not  the  fource  of  fenfe  and  motion  f. 

But  as  it  is  now  acknowledged,  by  the  bef:  anatomifls,  that  the 
5th  pair  of  nerves  proceeds  from  the  cerehelluin,  which,  however, 
is  not  diftributed  to  the  vital  organs,  but  chiefly  to  the  teguments 
of  the  head,  and  mufcles  of  the  face,  whofe  motions  are  voluntary  ; 
it  may  be  faid,  that  allowing  the  nerves  of  the  vital  organs  to  come 
from  the  cerebellum,  yet,  why  fhould  not  they  fuffer  the  fnne  dimi¬ 
nution  of  their  vigour  in  time  of  fleep,  as  do  thofe  parts  to  which 
the  fifth  pair  of  nerves  is  diftributed  I 

In  order  to  throw  fome  light  on  this  point,  it  may  be  of  ufe  to 
inquire,  briefly,  into  the  effects  of  fleep  on  the  fentient  and  moving 
power  of  the  nerves  ;  for  from  this  it  will  appear,  whether  or  not 
the  vital  organs  may  reafonably  be  expected  to  continue  their  mo¬ 
tions  during  fleep,  even  fuppofing  them  to  be  equally  affedted  by  it, 
as  are  the  mufcles  of  voluntary  motion. 

In  time  of  fleep,  the  fenforium  commune  remains,  in  a  great  mea- 
fure,  at  reft,  and  confequently  the  ufual  exercife  of  the  internal 
fenfes,  and  the  voluntary  motions,  are  fufpended ;  but  the  nerves 
diflributed  to  the  feveral  parts  of  the  body  do  not  lofe  either  their 

fentient 

*  A  learned  author  indeed,  has  concluded,  from  the  continuance  of  the  motion  of  the  heart 
after  its  reparation  from  the  body,  that  it  cannot  be  owing  to  the  influence  of  the  nerves; 
but  this  circuraftance  does  not  feem  to  warrant  fucha  concluflon  ;  and  that  the  moving  power 
of  all  our  mufcles,  the  heart  not  excepted,  proceeds  from  the  nerves,  I  have  endeavoured  to 
-prove  in  my  Phyfiological  Eflays,  edit.  2.  appendix,  pag.  245  :  &c. 
f  See  Seifl.  2.  No.  i.  above. 
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fentient  or  moTing  power.  It  muft  be  acknowledged,  however,  that 
in  time  of  deep  our  feelings  are  lefs  acute  than  when  we  are  awake; 
and  hence  the  fame  irritation  in  the  trachea  makes  us  cough  lefs  in 
the  former  than  in  the  latter  ftate;  but,  notwithflanding  this,  the 
nerves  continue  to  be  fo  fenfible,  that  not  only  pricking  any  part  of 
the  body  with  a  pin,  but  touching  it  gently  with  one’s  hand,  or  whif* 
pering  foftly  into  the  ear,  will  break  off  deep  in  many  people.  And 
as  the  feeling  of  the  parts  of  the  body,  although  it  be  impaired,  is 
not  fufpended  in  time  of  deep,  fo  neither  is  their  motion.  Thus, 
altho’  upon  one’s  falling  adeep,  the  mufcles  which  fupport  the  head 
ceafe  toadlwith  their  ufual  force,  becaufe  the  will  does  not  exert  its 
power  in  contracting  them  in  the  fame  manner  as  when  we  are 
awake,  yet  neither  thefe  mufcles  nor  thofe  of  the  face  are  at  that 
time  deprived  of  the  nervous  power ;  for,  if  a  hair  only  be  drawn 
along  the  face  of  a  child  when  it  is  adeep,  the  mufcles  of  the  cheeks 
and  mouth  will  be  varioudy  contracted ;  and  if  this  irritation  be 
continued,  the  child  will  at  length  move  its  head,  and  perhaps  turn 
its  whole  body.  In  like  manner,  uneafy  feelings  in  time  of  deep 
often  make  us  move  and  tofs  about  in  bed  ;  and  dome  people  not 
only  talk  when  adeep,  but  get  up  and  walk  from  one  room  to  ano¬ 
ther. 

It  appears,  therefore,  that  in  time  of  deep  there  is  no  fuch  di¬ 
minution  of  the  fentient  or  moving  power  of  the  nerves  as  to  un- 
dt  the  mufcles  of  voluntary  motion  for  acdion,  provided  the  mind 
be  excited,  either  by  external  Jlimiiliy  or  by  certain  ideas  produced 
in  the  fenforium  commiiney  to  put  them  in  motion ;  but  when  neither 
of  thefe  caufes  exid,  it  is  no  wonder  if  they  remain  at  red: ;  for  the 
voluntary  motions  do  not  depend  folely  on  the  parts  being  in  a  dt 
It^e  for  action,  but  on  an  exertion  of  the  power  of  the  will ;  which 
does  not  take  place  in  time  of  deep,  unlefs  when  the  fenforium 
commune  is  didurbed,  or  the  nerves  of  fome  part  of  the  body  arc 
alFeCled  by  an  unufual  fimulus.  And  indeed,  there  is  great  reafon 
to  believe,  that  were  any  of  the  voluntary  mufcles  as  conflantly 
expofed  to  the  aCtion  of  an  irritating  caufe  as  is  the  heart,  they 
would  at  all  times,  when  we  are  adeep  as  well  as  awake,  be  agi¬ 
tated 
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tated  with  alternate  contradlions.  As  a  proof  of  this,  many  in- 
ftances  might  be  given  of  the  voluntary  mufcles  continuing  to  move 
in  time  of  deep.  Thus,  in  afthmatic  cafes,  the  patients  often  per¬ 
form  infpiration,  when  afleep,  partly  by  the  a(ftion  of  thofe  volun¬ 
tary  mufcles  which  ferve  to  raife  the  fcapulce  and  fuperior  parts  of 
the  thorax  ;  and  there  have  not  been  wanting  various  inftances  of 
other  voluntary  mufcles  being  affedled  with  convulfive  motions 
which  did  not  ceafe  in  time  of  deep.  I  fliall  only  mention  one  that 
was  very  remarkable. 

A  girl  of  8  years,  for  whom  my  advice  was  afked,  was,  without 
any  known  caufe,  feized  with  an  alternate  involuntary  motion  of 
the  temporal  and  majfeter  mufcles,  which,  altho’  it  was  repeated  a- 
bout  140  times  in  a  minute,  and  continued  without  intermillion 
for  fifteen  days  in  time  of  fleep  as  well  as  when  the  patient  was  a- 
wake,  yet  was  attended  with  no  fenfe  of  pain,  uneafinefs,  or  lafiitude 
in  thofe  mufcles. 

Now,  if  an  unufual  irritation  of  the  nerves  or  fibres  of  the  tem¬ 
poral  and  majfeter  mufcles  could  produce  an  alternate  motion  in 
them,  much  quicker  than  that  of  the  heart  in  a  found  Rate,  and 
which  continued  for  many  days  without  intermiffion ;  why  may 
not  the  heart,  which  is  at  all  times  expofed  to  the  alternate  ftimulus 

of  the  returning  venous  blood,  continue  its  alternate  motions  through 

* 

the  whole  of  life,  without  either  being  wearied,  or  needing  any  time 
for  repofe  I  And  this  the  rather,  fince  it  is  not  improbable,  that,  - 
as  the  heart  and  inteftines  retain  their  power  of  motion,  after  they 
are  feparated  from  the  body,  longer  than  the  other  mufcles,  fo  their 
nerves  may  be  framed  in  fuch  manner  as  to  be  better  able  than 
thofe  of  the  voluntary  mufcles  to  continue  their  motion  uninter¬ 
rupted,  and  without  wanting  any  intervals  of  reft. 

I  fliall  only  add,  that  the  account  which  I  have  given  of  the  con¬ 
tinuance  of  the  vital  motions  in  time  of  fleep,  is  rendered  ftill  more 
probable,  by  obferving,  that,  in  a  deep  fleep,  when  the  heart,  as 
well  as  the  other  mufcles  and  organs,  lofes  a  little  of  its  fenfibility, 
its  motion  becomes  fomcwhat  flower  than  when  we  are  awake ;  and 
that  opium^  which  is  known  to  deftroy,  in  a  great  meafure,  the 

Z  fentient 
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fentient  power  of  all  the  parts  of  the  body,  has  been  obferved  to 
render  the  motions  of  the  heart  remarkably  flow  in  dogs,  frogs,  and 
other  animals  *. 

As  the  minnte  flrucffure  and  diftin(fl  ufes  of  the  brain  and  cere- 
helium  are  little  known,  I  am  far  from  expedling,  that  what  I  have 
now  advanced,  concerning  the  caufe  of  the  continuance  of  the  vi¬ 
tal  motions  in  time  of  deep,  will  give  every  one  full  fatisfadlion,  or 
be  thought  clear  of  all  difficulties  ;  I  have  only  offered,  in  a  few 
words,  what  feems  to  me  moft  probable,  being  ready  to  change 
my  opinion,  as  foon  as  farther  experiments  or  obfervations  fhall 
lead  us  to  a  better  and  more  confiftent  account  of  this  matter : 
“  Sequimmr  probabiliora  ;  nec  ultra  quam  id  quod  verifimile  oc- 
currit  progredi  poffumus,  et  refellere  fine  pertinacia,  et  refelli 
fine  iracundia,  parati  fumus  f.” 

/ 

y 

SECT.  XIII. 

Of  the  difference  betzveen  refpiration  and  the  motion  of  the  heart  infleep- 
ing  and  'waking  perfons, 

^  Lt  HOUGH  the  vital  motions^continue  without  any  interruption 
J-  %  in  time  of  fleep,  yet  as  they  fiiffer  fome  change  at  that  time, 
i.  e.  become  then  fomewhat  fuller,  flower,  and  more  equable  than 
when  we  are  awake,  it  may  be  proper  to  inquire  into  the  reafon  of 
this  appearance. 

It  has  been  fhewn,  that  as  the  dilatation  of  the  ventricles  of  the 
heart  is  owing  to  the  force  of  the  refluent  venous  blood  j  fo  their 
contraclion  is  produced  by  the  fame  blood  a(5Iing  upon  them  as  a 

fimulus 

*  A  celebrated  author,  who  allows  that  optum  weakens  and  at  length  deftroys  the  peri- 
fialtic  motion  of  the  ftomach  and  Inteftines,  and  the  moving  power  of  all  the  other  mufcles, 
truRing  to  two  or  three  inadequate  experiments,  has  been  induced  to  affirm  that  opiu7n  does 
not  leRen  the  irritability  of  the  heart,  or  render  its  motion  flower  or  more  languid.  This 
miftake  1  have  endeavoured  to  redify  in  the  appendix  to  the  3d  edition  of  m^y  Phyflological 
eflays,  pag.  282 — 292. 

t'CicEROM.  Difput.  Tufculan.  lib.  2. 
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Jlimulus  *  :  and  that  the  heart  can  only  be  afFedled  hj  in  fo 

far  as  it  is  a  fentient  organ,  i.  e.  endued  with  feeling  f’.  Whence  it 
muft  follow,  that  the  flownefs  of  the  pulfe  in  deep,  and  indeed  in 
every  other  cafe,  can  only  arife  from  one  or  more  of  the  following 
general  caufes,  *uiz.  i.  A  diminution  of  the  ftimulating  quality  of 
the  blood;  2.  Its  flower  return  to  the  heart ;  or,  3.  A  lefs  degree  of 
fendbility  or  aptitude  for  motion  in  the  heart  itfelf. 

I.  When  one  has  eat  or  drunk  a  great  deal  before  deep,  his  pulfe 
will  be,  not  dow,  but  quick  and  full ;  becaufe  the  dimulating  power 
of  the  blood  is  increafed,  by  a  large  quantity  of  chyle  received  into 
it;  at  the  fame" time  that  the  heart,  by  its  fympathy  with  the  fto- 
mach,  is  often  rendered  more  irritable.  Much  the  fame  thing  may 
happen  from  deeping  in  too  hot  an  air,  or  under  too  great  a  weight 
of  cloaths:  for  we  know,  that  heat  quickens  the  circulation  of  the 
duids  in  all  animals.  On  the  other  hand,  when  one  has  faded 
long  before  deep,  and  lies  very  cool,  his  pulfe  will,  in  time  of  it, 
be  unufually  dow. 

But  when  the  blood  is  neither  loaded  with  new  chyle,  nor  be¬ 
come  acrid  through  the  want  of  it ;  neither  too  much  heated  by 
cloaths  or  the  external  air,  nor  too  cool,  through  want  of  proper 
covering ;  its  dimulating  quality  will  neither  be  augmented  nor  di- 
minidied  by  deep ;  but  will  continue  the  fame  as  in  a  perfon  who 
is  awake  in  the  fame  circumdances.  It  remains  therefore,  that  the 
downefs  of  the  heart’s  motion  in  time  of  deep,  mud  be  owing,  either 
to  the  dower  return  of  the  venous  blood  to  it,  or  to  fome  diminu¬ 
tion  of  its  fenfibility. 

II.  It  is  well  known,  that  the  affe^lions  of  the  mind  didurb  the 
motion  of  the  heart ;  that  the  pulfe  is  quicker  when  we  dt  or  dand 
than  when  we  lie ;  and  that  the  acflion  of  the  mufcles  of  voluntary 
motion,  not  only  promotes  the  return  of  the  blood  to  the  heart,  but 
determines  it  thither  vs^ith  much  greater  force  than  ufual.  In  deep, 
therefore,  where  the  horizontal  podure  of  the  body,  the  quiefcence 

Z  2  of 

*  See  above,  fed.  iii.  and  Iv. 

t  See  above,  fed.  xi,  alfo  pag.  142.  ebc. 
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of  the  voluntary  mufcles,  and  compofure  of  the  mind,  all  concur  to 
render  the  return  of  the  venous  blood  to  the  heart  more  equable 
and  flow,  the  contra(5lion  of  that  organ  muft  be  renewed  at  greater 
intervals,  and  with  more  regularity,  than  when  we  are  awake,  and 
the  circulation  is  quickened  or  diifurbed  by  fome,  or  all,  of  the  a- 
bove-mentioned  caufes. 

But,  if  no  farther  circumftance,  tending  to  retard  the  motion 
of  the  heart,  were  found  in  deep,  the  pulfe  ihould  be  equally  flow 
and  full  in  a  waking  perfon  lying  at  refl  in  a  horizontal  poflure, 
and  whofe  mind  is  compofed,  as  in  the  fame  perfon  in  time  of  llecp ; 
which,  however,  does  not  feem  to  be  entirely  the  cafe:  for  though 
the  difference  may  be  fmall,  and  there  may  be  many  caufes  which 
may  render  it  difficult,  by  obfervation,  to  determine  that  difference 
with  any  degree  of  certainty;  yet  the  remarkable  flownefs  and  ful- 
nefs  of  the  pulfe  in  the  deep  deep  accompanying  an  appoplexy,  or 
occadoned  by  opiiim^  makes  it  probable,  that,  even  in  the  much 
gentler  deep  of  people  in  health,  the  pulfe  is  fomewhat  dower  and 
fuller  than  it  would  be,  merely  from  the  compofure  of  mind,  ho¬ 
rizontal  pofition  of  the  body,  and  quiefcence  of  the  mufcles  of  vo¬ 
luntary  motion.  Let  us  therefore  fee  whether  the  downefs  and  ful- 
nefs  of  the  motion  of  the  heart  in  time  of  deep  may  not  be,  in  part, 
owing  to  fome  diminution  of  the  lendbility  of  this  organ. 

III.  In  time  of  deep,  as  the  exercife  of  the  feveral  fenfes  is  either 
difpended  or  much  impaired ;  fo  the  fendbility  or  feeling,  with 
which  the  organs  of  the  body  are  more  or  lefs  endued,  deems  to  be 
rendered  lefs  acute.  Thus  we  feel  ourfelves  affedted  with  a  kind  of 
Jlupor,  when  we  are  juft  falling  adeep,  and  are  then  infendble  of  lef- 
fer JlimuVi.  The  thin  rheum,  which,  by  irritating  the  wind-pipe, 
keeps  us  almoft  perpetually  coughing  when  awake,  gives  us  little  or 
no  difturbance  in  deep :  any  unufual Jiimidus  in  the  inteftines  is  alfo 
lefs  perceived  then  ;  and  hence  it  is,  that  a  purgative  taken  at  night 
is  much  longer  before  it  operates  than  when  it  is  fwallowed  in  the 
morning.  If  the  heart,  therefore,  like  the  other  organs  of  the  body, 
becomes  lefs  fendble  or  irritable  in  time  of  deep,  it  will  not  be  fo 

quickly 
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quickly  excited  into  contracflion  as  ufual  by  the  venous  blood  rufli- 
ing  into  its  cavities;  and  hence  its  contracftions  will  not  only  be 
more  llowly  repeated,  but  the  pulfe  will  be  full,  becaufe  the  ventri¬ 
cles  do  not  contradl,  till  they  are  much  dilLendcd  with  blood.  This 
will  ftill  more  clearly  appear,  if  we  coiiiider  how  very  flow  and  full 
the  pulfe  is  in  an  appoplexy,  where  the  fenfibility  of  all  the  parts 
and  their  aptitude  for  motion  are  much  more  impaired  than  in 
common  deep:  and  how  opium^  which  occafions  fleep,  and  lefTens 
the  fenfe  of  feeling  every  where  through  the  body,  when  given  in 
a  large  dofe,  renders  the  pulfe  uncommonly  flow  and  full. 

Does  not  the  flower  digeftion  of  the  rdiment  in  time  of  fleep  pro¬ 
ceed,  partly,  from  the  periflaltic  motion  of  the  flomach  and  in- 
tefcines  being  then  repeated  after  longer  intervals?  In  dogs  who  have 
fwallowed  a  large  dofe  of  opium,  this  motion  is  much  lefTened  or 
totally  fufpended,  the  food  lafl  received  into  the  flomach  remains 
indigefled,  the  bowels  are  more  than  ufually  empty,  and  the  la<S;eal 
veffels  are  invifible  In  fleep,  therefore,  not  only  the  heart  but 
the  flomach  and  inteflines  alfo,  become  lefs  fenfible  of  the  JlimuU 
ufually  affe6ling  them,  and  confequently  repeat  their  contraclions 
more  flowly. 

De  Gorter,  differing  from  Boerhaave  and  others,  thinks,  that 
the  pulfe  mufl  be,  not  fuller,  but  fofter  in  time  of  fleep;  becaufe  the 
circulation  of  the  blood  is  allowed  then  to  proceed  more  flowly 
than  when  we  are  awake  But,  from  what  has  been  faid,  it  ap¬ 
pears,  that  the  fulnefs  of  the  pulfe  in  fleep  is  not  owing  to  the 
quicker  circulation  of  the  blood,  but  to  a  lefs  degree  of  fenfibility 
in  the  heart,  whereby  its  ventricles  are  not  excited  into  contraeflion, 
till  they  have  been  more  fully  dilated  than  ufual  by  the  returning 
blood.  It  is,  however,  to  be  obferved,  that  the  fulnefs  of  the  pulfe 
in  fleep  may  be  owing  partly  to  the  fluids  palling  with  greater 
difficulty  through  the  very  fmall  lateral  arteries,  and  the  fecretory 
tubes  of  the  glands  J.  For  we  know  that  the  fulnefs  or  foftnefs  of 

the 

*  Kaau  Impet.  facicns  Hippocrat.  diflum.  No.  434.  535,. 

f  De  Gorter,  Exercitat.  de  fomno  et  vigilia  §  40. 

:t  Boerhaave  Inftltut,  med.  §  597. 
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the  pulfe  does  not  depend,  folely,  upon  the  quantity  of  blood  thrown 
out  by  the  left  ventricle  of  the  heart,  but  alfo  upon  the  more  or  lefs 
difhcult  pafTage  of  this  fluid  through  the  extreme  arteries ;  fince, 
in  proportion  as  thefe  are  obftrudled  or  open,  a  greater  or  lefs  refin¬ 
ance  will  be  oppofed  to  the  blood  projecled  by  the  heart. 

After  what  has  been  faid  of  the  ilownefs  of  the  motion  of  the 
heart  in  fleep,  it  will  be  eafy  to  fliew  why  refpiration  fliould  be  per¬ 
formed  then  at  greater  intervals. 

The  caufe  exciting  the  alternate  contracflion  of  the  infpiratory 
mufcles,  is  an  uneafy  fenlation  in  the  lungs,  occafioned  by  the  blood 
puflied  into  their  veiTels  by  the  right  ventricle  of  the  heart  *.  If 
then  lefs  blood  is  fent,  in  a  given  time,  into  the  lungs  in  fleep,  than 
when  we  are  awake,  .the  neceflity  of  new  fupplies  of  frcfli  air  will 
be  leflened,  and  confequently  infpiration  will  be  performed  at  great¬ 
er  intervals. 

Further,  as  in  time  of  fleep  the  fenfibility  of  the  lungs,  like 
that  of  the  heart  and  inteftines,  muft  be  fomewhat  impaired,  refpi¬ 
ration  mufl:  alfo,  on  this  account,  be  performed  more  flowly ;  for 
the  infpiratory  mufcles  will  not  be  excited  into  a(5lion  till  a  greater 
degree  of  irritation  than  ufual  be  occafioned  by  the  blood  accumu¬ 
lated  in  the  pulmonary  veflels.  And  to  this  it  is  owing,  that  re¬ 
fpiration  is  not  only  flower  but  fomewhat  deeper  in  time  of  fleep, 
than  in  a  waking  perfon  at  reft  in  a  horizontal  pofition. 

In  comatous  and  appopledlic  cafes,  where  all  the  feelings  of  the 
body  are  much  more  impaired  than  in  ordinary  fleep,  refpiration  is 
not  only  much  flower  and  deeper  than  ufual,  but,  fometimes,  after 
expiration  is  finiflied,  a  paufe  of  15,  20,  30,  or  more  feconds  will 
intervene  before  a  new  infpiration  is  begun.  Much  the  fame 
thing  happens  to  animals  who  have  fwallowed  too  great  a  quantity 
of  opium  f. 

Now,  if  it  be  reafonable  to  aferibe  the  flow,  deep,  and  interrupted 
breathing,  in  fuch  cafes,  to  the  infenfibility  which  attends  thofe  dif- 
eafes  of  the  head,  and  which  opium  never  fails  to  produce,  when 

taken 


*  See  fed.  viil,  above. 


t  Sec  above  pag.  104, 
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taken  too  liberally ;  are  we  not  hence  led  to  conclude,  that  the  lefs, 
remarkable  change  of  breathing  which  happens  in  deep,  is  owing, 
partly,  to  the  fenfe  of  feeling  in  the  lungs  being  then  fomewhat  di- 
minilhed,  though  in  a  much  lefs  degree  than  in  thofe  morbid  cafes  ? 

The  whole  amounts  to  this :  In  ordinary  deep  the  fendbility  of 
the  heart  and  lungs  fuffer  fo  fmall  a  diminution,  that  their  motions 
will  be  very  little  more  affedled  by  it,  than  they  would  be  from  the 
horizontal  podtion  and  reft  of  the  body,  and  compofure  of  mind 
attending  it.  In  the  deeper  deep  which  fucceeds  great  fatigue,  the 
motions  of  the  heart  and  lungs  will  be  more  obfervably  altered. 
And,  in  the  moft  profound  deep,  occadoned  by  opium  or  a  morbid 
date  of  the  brain,  where  a  general  infendbility  prevails  over  the 
whole  body,  the  pulfe  will  become  more  remarkably  dow  and  full, 
and  I'efpiration  dower  and  deeper. 


SECT.  XIV. 

0/  the  motions  ohferved  in  the  mufcles  of  animals  after  death,  or  their 
feparation  from  the  body, 

SINCE  the  heart  in  many  animals  continue  their  alternate  con¬ 
tractions  for  fome  time  after  they  are  taken  out  of  the  body  ; 
and  as  this  is  a  circumftance  which  may  be  offered  as  a  ftrong  ob¬ 
jection  to  the  account  which  we  have  given  of  the  vital  motions 

we 

•  Conftat  vero  pifclum  pfurlmos,  nec  non  mfe<5la,  et  alia  quxdaai  animalcula,  motus  fui  aut 
vitas  admodum  effe  tenacia,  adeo  ut  in  partes  quoque  dilTeda  ie  aliquamdiu  adhuc  moil  tent, 
imprimis,  fi  adhibito  ftimulo  inluper  lacefflintur.  Quo  ipfo,  luce  meridiana  clarius  apparet 
motus  iftos  fine  I'enfu  edi :  quis  calm  animam  fentlentem  dividi  aut  feitione  multiplicari  polfe 
cxilliinet  ?  Peyeri  Parerg  anatom,  vii.  p.  200. 

“  Sed  manifefto  falfiim  eft,  motus  orones  ab  anlma  orirl,  et  abfque  ea  materlem  fore  Immo- 
“  bilem  fegnemque  maflam.  Nam  vis  contraftilis  ad  ftimulum  quemeunque,  ad  quam  motus 
“  cordis,  inteftinorum  et  foret  omnis  motus  in  homine,  pertinet,  ne  requirit  quidem  anlma 
“  prsefentiam,  fupereft  in  cadavere,  fixfcltatur  mechanicis  caufis,  calore,  flatu;  neque  deferit  fi- 
“  bram,  quamdiu  nondum  refrigerata  riguit,  etfi  dudum  animam  abegerit  deftrudio  cerebri 
“  cordifque,  etfi,  ex  ipfo  corpore  revulfus  mufculus,  ab  omni  imaginabili  animse  fede  fepara- 
tus  fit Haller.  Prim.  lin.  phyfiolog.  No  562. 
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we  fhall  here  inquire  into  the  nature  and  caufe  of  thofe  motions 
which  are  fo  frequently  feen  in  the  mufcles  of  animals  after  death, 
or  their  reparation  from  the  body ;  and  I  flatter  myfelf  much,  or  it 
will  appear,  that  inftcad  of  thefe  being  inconfiflent  with  our  theory, 
they  will  ferve  rather  to  illuftrate  and  confirm  it. 

Several  authors  (fome  of  them  indeed  of  great  charader)  have 
afcribed  the  motions  of  the  heart  after  death,  or  its  reparation  from 
the  body,  to  fome  peculiar  property,  not  found  in  the  other  mufcles, 
wherewith  they  huppofe  it  to  be  endued  but  with  what  reafon, 
will  appear  from  the  following  experiments  and  obfervations. 

1.  An  eel,  which  I  difledled,  moved  the  mufcles  of  its  body  with 
2:reat  force  for  above  half  an  hour  after  the  removal  of  its  heart 

O 

and  the  other  njifcera  ;  and,  though  I  had  not  leifure  to  obferve  them, 
I  doubt  not  but  thefe  motions  continued  much  longer  *,  for  Dr  Har¬ 
vey  obferves,  that  not  only  the  heart,  but  the  flefli  of  eels  continues 
to  move  after  being  cut  in  pieces. 

2.  I  have  often  obferved  a  frog  turning  from  its  back  to  its  belly, 
and  leaping  about  for  an  hour  after  the  heart  and  other  'vifcera  were 
cut  out ;  and  when  its  mufcles  were  at  reft,  they  have  been  brought 
into  convulflve  contraeftions,  by  pricking  them  with  a  pin  or  a  pen¬ 
knife  :  nay,  the  limbs  of  a  frog  generally  move  for  fome  time  after 
they  are  feparated  from  its  body. 

3.  A  tremulous  motion  has  been  obferved  in  the  mufcles  upon 
the  Jiernum  for  a  quarter  of  an  hour  after  it  was  cut  out  of  the  bo¬ 
dy  ;  and,  when  it  had  ceafed,  it  was  renewed  by  pricking  the  fibres 
of  thofe  mufcles  with  the  point  of  a  knife  f.  The  like  tremulous 
motions  continued  for  an  hour  in  the  mufcle  of  an  ox  feparated 

from 

*  Galen  Imagined  that  motion  was  as  natural  to  tlie  heart  as  reft  to  the  other  mufcles ; 
and  in  his  Adminijiratio  anatom,  lib  vii.  cap.  8.  he  concludes,  that  from  the  heart’s  conti¬ 
nuing  to  move  after  it  is  taken  out  of  the  thorax.  Its  motions  do  not  depend  upon  the  nerves 
or  any  influence  proceeding  from  them.  See  alfo  Van  Swieten  Comment,  in  Aphor.  Boer- 
haave,  vol.  i.  p.  2.  &  3.^  And  I.  G.  H.  Comment,  in  Boerh.  Inftit.  med.  vol.  5.  p.  loi.  104, 

f  Schwcncke  Hsraatolog.  p.  28. 
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from  its  body  immediately  after  it  was  killed,  and,  upon  their  cea- 
ling,  they  were  recalled,  by  pricking  its  fibres  with  a  lliarp  inflru- 
ment  *, 

4.  In  a  young  pigeon,  which  I  killed  by  feparating  its  head  from 
the  vetebr^e  of  the  neck,  the  divided  mufcles  of  the  left  fide  of  the  tho¬ 
rax  (upon  which  fome  of  the  blood  thrown  out  of  the  heart  had 
been  fpilt)  were  agitated  with  alternate  contradlions  for  about  ten 
minutes.  Thefe  contradlions  were  very  quickly  repeated  at  firfl, 
but,  like  thofe  of  the  heart,  became  much  flower  before  they  ftopt 
altogether. 

Were  not  the  alternate  contractions  of  thefe  mufcles  more  re¬ 
markable,  and  of  longer  continuance,  on  account  of  the  flimulus 
of  the  blood  which  was  fpilt  on  them  ?  This  feems  noq  improbable, 
fince,  as  has  been  obferved  above  f,  the  motions  of  the  vena  cava 
continue  longer  than  thofe  of  the  heart,  becaufe  it  is  longer  fup- 
plied  with  blood.  Befides,  the  alternate  contraCIions  which  hap¬ 
pened  to  the  mufcles  of  the  thorax  in  other  pigeons  which  I  open¬ 
ed,  and  where  no  blood  was  fpilt,  were  lefs  remarkable,  and  lailed 
but  a  fliort  time. 

y.  Swammerdam  informs  us,  that,  in  diffeCling  animals  alive, 
he  obferved  contractions,  not  only  in  every  mufcle  feparated  from  ' 
the  body,  but  alfo  in  every  mufcular  fibre  J.  And  the  fame  kind 
of  motion  has  been  remarked  in  the  mufcular  fibres  of  men,  which 
had  been  cut  away  in  the  extirpation  of  tumors. 

6.  The  vermicular  motion  of  the  inteftines  remains  for  a  con- 
fiderable  time  after  they  are  taken  out  of  the  body. 

“  Hence  it  appears,  that  all  the  mufcles  of  living  animals,  whe¬ 
ther  they  be  of  the  voluntary  or  involuntary  kind,  are  agitated  with 
alternate  contractions,  after  being  feparated  from  their  bodies  ;  and, 
confequently,  that  the  vibrations  performed  by  the  hearts  of  ani- 

A  a  mals, 
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mals,  after  they  are  cut  out  of  the  thorax,  befpeak  not  any  latent 
power  peculiar  to  the  fibres  of  that  organ,  or  which  they  do  not 
ihare  in  common  with  thofe  of  every  other  mufcle. 

If  the  voluntary  mufcles,  which  in  a  healthful  flate  remain  at 
reft  when  the  will  interpofes  not  to  the  contrary,  are  alternately 
contra  died  and  relaxed,  as  well  as  the  heart,  when  they  are  fepa- 
rated  from  the  body  ;  it  cannot  be  concluded,  that,  becaufe  the 
heart  beats  after  fuch  leparation,  it  muft  therefore  move  alfo  while 
in  the  body  :  on  the  contrary,  it  follows,  that  the  alternate  mo¬ 
tions  of  the  hear.t  in  living  animals  muft  be  owing  to  its  being  adl- 
ed  upon  by  fome  particular  caufe  which  does  not  affedl  the  volun^ 
tary  mufcles, 

7.  The  heart  of  an  eel,  which  I  cut  out  of  its  body,  and  divi¬ 
ded  into  two  parts,  continued  its  vibrations  above  twenty  minutes. 

8.  When  the  heart  of  an  eel  inclofed  in  an  exhaufted  receiver, 
after  beating  about  an  hour,  had  become  very  languid,  and  almoft 
ceafed  from  motion,  Mr  Boyle  renewed  its  pulfations  by  breathing 
on  that  part  of  the  glafs  where  it  lay 

9.  I  have  obferved  the  hearts  of  frogs  beat  12,  ly,  18,  or  30 
minutes  and  more,  after  being  feparated  from  their  bodies  ;  and  , 
when  their  motions  began  to  languifh,  or  were  juft  about  to  ceafe, 
they  were  increafed  or  renewed  by  heat,  or  pricking  them  with  a 
pin. 

10.  The  hearts  of  frogs,  which,  when  firft  feparated  from  their 
bodies,  beat  about  fixty  times  in  a  minute,  performed  from  betwixt 
90  and  100  pulfations  in  the  fame  time  when  expofed  a  little  to 
the  heat  of  the  fire ;  but,  after  being  removed  from  it,  their  vibra¬ 
tions  became  gradually  flower,  till  they  were  no  quicker  than  at 
firft.  While  warmth  thus  increafes  and  renews  the  motion  of  the 
heart,  even  in  thofe  animals  whofe  blood  is  cold,  too  great  heat 

deftroys 
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deflroys  it  both  in  hot  and  cold  animals,  by  producing  fuch  a 
change  in  the  nerves,  mufcular  fibres,  and  their  fluids,  as  renders 
them  unfit  for  motion.  Hence  the  heart  of  a  pigeon  or  frog  im¬ 
mediately  lofes  its  motion  when  immerfed  in  boiling  water. 

11.  The  hearts  of  vipers  continue  their  alternate  motions  for  fe- 
veral  hours  after  they  are  feparated  from  their  bodies 

12.  The  heart,  of  a  viper,  which  beat  only  25  times  in  a  mi¬ 
nute,  when  Dr  Langrilh  firft  took  it  from  its  body,  was,  by  the 
warmth  of  his  hand,  foon  made  to  perform  48  vibrations  in  that 
time ;  and,  being  afterwards  put  in  water  a  degree  or  two  warmer 
than  human  blood,  it  repeated  its  pulfations  87  times  in  a  minute  f . 

13.  Upon  ftretching  the  neck  of  a  cock  fo  as  to  feparate  the  head 
from  the  ^ertebt'iS  of  the  neck,  feveral  violent  convulfions  enfued, 
and  in  lefs  than  five  minutes  he  feemed  to  be  dead.  At  this  time 
laying  the  thorax  open,  I  obferved  the  heart  performing  its  alter¬ 
nate  motions,  but  more  faintly  than  that  of  a  frog  or  eel  when  fe¬ 
parated  from  the  body.  Three  minutes  after,  when  the  motion  of 
the  heart  was  become  flill  weaker,  I  cut  it  out  of  the  body,  and 
found  that  its  veflels  and  cavities  had  been  filled  with  blood  ;  which 
was  no  fooner  evacuated,  than  the  tremulous  motions  ceafed  ;  nor 
could  they  be  recalled  by  breathing  upon  it,  or  pricking  it  in  fe¬ 
veral  places  with  a  pin  ;  but,  by  touching  it  two  or  three  times  with 
a  red-hot  iron,  a  vibrating  contraclion  was  obferved,  which  fcarce- 
ly  lafted  a  fecond. 

14.  The  heart  of  a  chick  taken  out  of  the  fliell,  beat  an  hour 
after  its  head  and  breafl-bone  were  clipped  off  with  a  pair  of  fciffars, 
and  the  auricle  retained  its  motion  fome  time  after  the  heart.  The 
motion  of  the  other  parts  feemed  only  to  furvive  the  lofs  of  the 
head  for  a  few  moments.  The  motion  of  the  heart,  when  about 

A  a  2  to 
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to  ceafe,  was  frequently  renewed  by  pricking  it  with  a  pin.  In  an¬ 
other  chick,  the  heart  was  kept  beating,  by  the  inliuence  of  warmth, 
above  two  hours  after  the  head  was  cut  off  •. 

ly.  I  laid  open  the  thorax  of  a  young  pigeon,  four  minutes  after 
feparating  its  head  from  the  %'crtebrds  of  the  neck,  and  found  the 
heart,  with  its  right  auricle,  which  was  diilended  with  blood,  with¬ 
out  any  motion.  I  let  a  few  drops  of  warm  faliva  fall  from  my 
mouth  on  the  heart  ;  upon  which  its  right  auricle  began  to  move, 
and  continued  repeating  its  alternate  contraflions  with  remarkable 
vigour  and  quicknefs  for  three  minutes,  when  they  became  gradual¬ 
ly  both  w^eaker  and  flower.  At  eleven  minutes  from  the  begin¬ 
ning  of  the  experiment,  the  motions  of  the  auricle  were  ftill  flower, 
but  were  quickened  fomewhat  by  pricking  it  with  a  pin.  After 
eighteen  minutes,  the  contradlions  of  the  auricle  were  more  feeble, 
and  not  repeated  till  after  7,  8,  or  9  ftrokes  of  my  pulfe  ;  whereas, 
at  firfl,  they  fucceeded  each  other  more  quickly  than  the  vibrations 
of  my  heart.  Before  the  twentieth  minute  w^as  expired,  the  motions 
of  the  auricle  ceafed  entirely  ;  but  were  fo  far  renewed  afterwards, 
by  filling  the  thorax  wdth  water  of  the  fame  warmth  with  the  hu¬ 
man  blood,  as  to  laft  about  two  minutes.  During  all  this  time, 
no  motion  was  obferved  in  the  body  of  the  heart ;  nor  were  its  fi¬ 
bres  excited  into  contradlion  by  pricking  them  with  a  pin,  feven 
minutes  after  the  thorax  was  opened. 

16.  I  opend  the  thorax  of  another  pigeon,  three  minutes  after  I 
had  pulled  off  its  head,  and  made  a  ligature  about  its  neck:  the 
right  auricle,  with  part  of  the  vena  cava  inferior  adjoining  to  it  ftill 
continued  to  beat,  but  the  ventricles  were  at  reft :  fome  time  after, 
wdien  the  motions  of  this  auricle  were  about  to  ceafe,  they  were  re¬ 
newed  with  their  former  vigour  by  drawing  afunder  the  fides  of 
the  divided  thorax,  and  confequently  ftretching  the  great  veffels  lead¬ 
ing  to  the  heart.  When  the  motions  of  the  auricle  were  become 
languid  and  flow,  the  vena  cava  inferior  made  feveral  contra eftions 

before 
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before  the  auricle  contradlecl  once;  and  it  continued  to  palpitate  for 
foine  time  after  the  auricle  had  ceafed  from  motion  altogether. 

17.  Immediately  after  feparatlng  from  the  vertebra  of  the  neck 
the  head  of  a  pigeon  fomewhat  younger  than  either  of  the  two  for¬ 
mer,  I  laid  open  the  thorax,  and  found  the  heart  beating  pretty 
fhrongly,  and  at  every  fyjlole  throwing  out  the  blood  with  a  confide- 
rable  force  by  a  wound  which  I  had  accidentally  made  in  it.  When 
after  a  few  contradlions,  its  motion  had  become  more  feeble  and 
irregular,  it  was  made  to  recover  its  vigour  and  propel  the  blood 
through  the  wound  as  before,  by  drawing  the  divided  thorax  a  lit¬ 
tle  afunder.  Some  time  after  this,  when  the  heart  was  become  more 
languid,  its  contradlions  were  renewed  with  double  force  as  often 
as  I  raifed  the  point  of  it  wdth  my  finger.  About  fix  or  feven  mi¬ 
nutes  after  opening  the  thorax,  the  motions  of  the  heart  could  be 
perceived  only  in  its  right  auricle  and  apex,  but  were  moft  remark¬ 
able  in  the  former.  In  three  minutes  more,  when  no  motion  could 
be  feen  in  the  ventricles,  this  auricle  ftill  continued  to  vibrate,  and 
its  motions  were  fenfibly  quickened  by  raifing  the  point  of  the  heart, 
and  confequently  ftrctching  the  great  vefiels  adjoining  to  its  bafe. 
At  this  time  a  few  weak  palpitations  were  excited  in  the  heart  by- 
dividing  it  with  a  fliarp  knife. 

18.  Some  Undents  having  hanged  a  cat  till  flie  was  dead,  open¬ 
ed  the  thorax,  and  obferved  only  a  tremulous  motion  in  the  heart, 
•which  foon  ceafed,  but  was  renewed  by  pricking  it  wfith  a  lharp 
inllrument;  after  this,  by  fqueezing  the  cardiac  nerves  downwards, 
or  otherwife  irritating  them,  the  heart  was  made  to  perform  two 
or  three  pulfations  ;  which  it  continued  to  do  for  a  confiderable 
time,  whenever  the  cardiac  nerves  were  thus  ftimulated. 

19.  The  heart  of  a  cat,  which  had  been  dead  four  hours,  was- 
excited  into  alternate  contradlions,  by  blowing  warm  air  into  its 
cavities  through  a  tube  fixed  in  the  receptaculum  chyli 

20^ 
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20.  Th  e  motion  of  the  heart  was  renewed,  in  the  fame  manner, 
by  Brunnerus,  in  a  dog  which  had  been  a  good  while  dead 

21.  Even  in  man,  the  heart  retains  a  power  of  motion  for  fomc 
little  time  after  its  feparation  from  the  body  ;  as  appears  from  the 
well  known  account  which  Lord  Bacon  gives  of  the  heart  of  a  male- 
fadlor,  which  having  been  cut  out  of  his  body,  and  thrown  into 
the  fire,  leapt  up  feveral  times  to  a  confiderable  height  f. 

22.  It  is  obfervable,  that,  after  the  convulfions  which  animals 
fufier  at  the  time  of  death  have  ceafed,  their  mufcles  remain  at  reft, 
unlefs  they  are  ftretched,  cut,  expofed  to  the  air,  or  otherwife  fti- 
mulated. 

From  the  above  experiments  it  appears, 

“  That  the  feparated  hearts  of  fome  animals  vibrate  more 
ftrongly,  and  for  a  much  longer  time,  than  thofe  of  others.  N°  9. 
II.  13. 

^  That  animals  of  the  amphibious  kind,  which  have  either  no 
lungs  or  imperfect  ones,  which  bear  the  air-pump  long,  and  whofe 
blood  is  cold,  as  well  as  languid  in  its  motion,  ftiew  figns  of  life, 
not  only  in  their  hearts,  but  alfo  in  their  other  members,  longer  af¬ 
ter  they  are  feparated  from  their  bodies,  than  animals  which  have 
more  perfeeft  lungs,  hotter  blood,  and  a  quicker  pulfe.  N°  i.  2. 
4.  14. 

Those  animals  whofe  parts  preferve  motion  and  appearances  of 
life  longeft  after  being  feparated  from  their  bodies,  feem  to  have 
both  their  fluids  and  folids  fomewhat  different  from  thofe  of  other 
animals :  their  blood  is  not  only  colder,  but  perhaps  more  vifeid  and 
lefs  volatile ;  and  their  fibres  are  fo  conftituted,  that  conftant  fup- 
plies  of  this  fluid  from  the  heart  are  not  neceflary  to  keep  them  in 
due  order  for  motion;  while  their  nerves,  after  their  communication 
with  the  brain  has  been  cut  off,  preferve  their  powers  much  longer 
than  in  man  and  the  more  perfedl  animals:  thus  frogs,  eels,  vipers, 

and 
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and  tortoifes  live  and  move  feveral  hours  without  their  heart ;  and 
the  various  parts  of  their  bodies  continue  to  move  long  after  all 
communication  between  them  and  the  brain  is  cut  oif. 

>  That,  ceteris  paribus,  the  heart  preferves  its  motions  longer  in 
young  animals,  after  its  communication  with  the  brain  is  intercept¬ 
ed,  than  in  older  ones.  N°  13.  15.  16.  compared  with  14.  17. 

s  That,  ceteris  paribus,  the  hearts  of  thofe  animals  which  con¬ 
tinue  to  beat  longed:  after  being  feparated  from  their  bodies,  per¬ 
form  their  vibrations  at  the  greated:  intervals.  N®  9.  10.  compared 
with  II.  12.  The  reafon  of  this  is  eadly  underdood;  fince,  as  has 
been  juft  obferved,  in  thofe  animals  whofe  hearts  beat  longed:  after 
feparation  from  their  bodies,  the  blood  is  colded  and  its  circulation 
moft  languid. 

That  the  motions  of  the  heart,  after  death  or  feparation  from 
the  body,  are  generally  more  confpicuous,  and  lad:  longer,  than  thofe 
of  the  other  mufcles.  N®  14. 

?  Th  A T  the  right  auricle  continues  to  move  after  the  heart  appears 
motlonlefs.  N°  14. — 17. 

”  Th  A T  the  vena  cavq  and  Jlnus  venofus  dexter  preferve  their  mo¬ 
tions  dill  longer  than  the  right  auricle.  N°  1 6. 

e  That  the  motions  of  the  heart  and  other  mufcles,  when  fepa¬ 
rated  from  the  body,  are  not  only  at  all  times  increafed,  but  even 
renewed,  when  they  are  jud  at  an  end,  by  heat,  wounds,  dretching 
their  fibres,  or  any  thing  elfe  that  can  gently  irritate  them.  N^  2. 
3.  4.  8.  9.  10.  12. — 17. 

‘  That,  after  the  heart  has  entirely,  and  for  a  confiderable  time, 
ceafed  to  move  in  animals,  it  may  be  excited  into  action  by  dretch¬ 
ing  or  dimulating  its  fibres  or  nerves,  N°  18.  19.  20. 

'  That  as  in  living  animals  the  voluntary  mufcles  are  not  con- 
vulfed,  except  when  fome  Jlimulus  is  applied  to  them  ;  fo  in  animals 
newly  dead,  no  convulfive  contradlions  happen,  provided  the  dcln  be 
not  fo  cut  as  to  lay  them  bare,  and  expofe  their  fibres  to  fome  kind 
of  irritation.  N°  22. 

^Whence  it  follows,  that  the  vibrating  contradlions  of  the  mu¬ 
fcles  of  animals  after  death,  or  their  feparation  from  the  body,  can¬ 
not  be  owing  to  any  innate  power,  whereby,  independent  of  all  ex¬ 
ternal 
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ternal  caufes,  they  move  themfelves  alternately,  but  muft  be  afcribed 
to  the  aeTiion  of  a  jliiniilus  of  one  kind  or  other  upon  their  fibres. 

When  the  heart  is  taken  out  of  the  body  in  animals  newly  dead, 
the  cutting  alone  muft  be  a  confiderable  Jiiniidus  j  and  therefore  muft 
not  only  excite  or  increafe  its  motions,  but  alfo  make  them  continue 
long.  When  the  thorax  and  pericardium  are  only  laid  open,  the  vi¬ 
brations  of  the  heart  will  be  increafed  and  continued  by  diileding 
and  ftretching  thofe  parts  with  which  it  is  nearly  conneded,  (N°  1 6. 
17.),  and  even  by  the  external  air  ading  as  a Jiimulus  upon  its  fenfible 
nerves  ;  for  the  particles  of  this  fluid  are  never  at  reft,  but  agitated 
with  inceftant  vibrations.  This  undulatory  motion  of  the  air  is  fo 
confiderable,  as  to  be  obferved  by  the  afliftance  of  good  telefcopes ; 
and  it  is  further  difcovered  by  the  conftant  whirl  of  duft  and  other 
light  fubftances,  in  the  ftilleft  room,  when  the  fum-beams  enter  by 
a  fmall  aperture. 

The  motions  of  the  heart,  therefore,  in  animals  newly  dead,  or 
after  it  is  fcparated  from  the  body,  are  owing  to  the  Jiimulus  of  the 
blood  remaining  in  its  cavities,  to  the  contad  of  the  external  air,  or 
to  the  irritation  which  is  communicated  to  it  by  ftretching  or  cut¬ 
ting  its  own  fibres,  or  thofe  of  fuch  parts  as  happen  to  be  imme¬ 
diately  conneded  with  it. 

In  2.fyncope,  and  in  animals  newly  dead,  the  inteftines  continue 
their  periftaltic  motion  after  the  heart  has  ceafed  to  vibrate,  which 
cannot  be  aferibed  to  their  being  more  fitted  for  motion,  fince  the 
heart,  when  feparated  from  the  body,  or  otherwife  irritated,  moves 
with  more  force  than  they ;  but  is  owing  to  their  being  aded  upon 
by  their  ufual  Jlimuli^  even  after  the  heart  is  deprived  of  that  regular 
and  alternate  fupply  of  venous  blood  which  was  wont  to  keep  up 
its  motion:  as  therefore  the  bile,  air,  and  aliment,  remain  in  the  in¬ 
teftines  equally  after  death  as  before  it,  they  will  continue  to  excite 
the  fibres  of  the  various  portions  of  this  canal  into  alternate  con- 
tradions,  till  at  length  they  become  infenfible  and  rigid  with  cold. 

Mr  Boyle  obferves,  that  the  heart  of  an  eel  being  placed  in  a 
fmall  receiver,  became  turgid  when  he  exhaufted  the  air,  and  beat 
as  fenfibly  and  more  quickly  than  it  had  done  before  j  the  reafoii 
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of  which  appearance  is  evident  from  what  has  been  faid:  fince  the 
firetching  of  the  fibres  of  the  heart  thus  fwelled,  mufl  have  had  the 
fame  effedl  in  quickening  its  vibrations  as  any  other  Jlimulus, 

Dr  Harvey  obferved,  that  in  time  of  incubation,  the  heart  of 
the  chick,  whofe  motion  languifhed,  and  at  length  ceafed  in  the 
cold  air,  quickly  recovered  its  vigour  by  heat,  and  contracted  with 
greater  force  and  frequency  as  often  as  it  was  touched  with  the 
point  of  a  needle  or  any  thing  elfe  that  could  irritate  *  ;  from  which 
it  follows  that  the  fame  caufes  excite  the  motion  of  the  heart  in 
living  animals  and  in  thofe  newly  dead,  in  the  body  and  out  of  it. 

The  conclufion  to  be  drawn  from  what  has  been  laid  is,  that 
there  remains  in  the  mufcles  of  animals  and  their  nerves,  for 
fome  time  after  death,  or  their  feparation  from  the  body,  the  im¬ 
mediate  caufe  of  motion,  which  may  be  excited  into  aClion,  as  in 
living  animals,  by  any Jiimuhis  or  irritation.  How  or  by  what 
means  this  happens,  fhall  be  the  fubjecl  of  our  next  inquiry. 

Some  have  aferibed  the  motion  of  the  heart  out  of  the  body, 
and  confequently  of  other  mufcles  feparated  from  it,  to  the  fpirits 
remaining  in  their  nerves,  which,  by  the  capillary  attraClion  of 
thefe  tubes,  or  the  cold  contracting  them,  continue  for  fome  time 
to  go  into  the  mufcular  fibres.  •  But  from  fuch  an  equable  flow  of 
the  fpirits,  it  will  be  difficult  to  account  for  the  regular  alternate 
contraClions  and  relaxations  of  thofe  mufcles,  or  for  their  being 
excited  and  renewed  by  Jlimidi  of  very  different  kinds. 

Others  have  deduced  the  vibrations  of  the  heart,  when  out  of 
the  body,  from  the  elaftic  power  of  its  fibres  f ,  or  of  the  fpi¬ 
rits  lodged  in  them  J  ;  which  are  excited  into  ofcillations  by  any 
impulfe  or  irritation,  and  which,  obferving  the  fame  laws  with  o- 
ther  elaflic  bodies,  mufl  perfifl  in  thofe  tremulous  motions  for  fome 
time. 

B  b  But 


♦  De  generat.  animal,  exercitat.  17. 

f  Hoffman.  Syftem.  med.  tom.  i.  lib.  i.  fefl:.  i.  cap.  3.  No.  18. 

X  Lancin  de  corde,  prop.  58. ;  Lkutaud  Element,  phyfiolog.  p.  71.  72. ;  Scnac  Traltc  du 
coeur,  vol.  i.  p.  434.  and  45:2. 
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But  if  the  motions  of  the  heart,  or  other  feparatecl  mufcles  of 
animals,  were  owing  to  fuch  a  caufe,  how  could  their  vibrations 
be  excited  by  bringing  a  red  hot  iron  near  them,  after  the  impulfe 
and  tearing  of  a  pin  or  the  point  of  a  knife  had  ceafed  to  have  any 
effecft  ?  (N°  13.)  Will  warm  water  heighten  and  increafe  the  elaflic 
powers  of  any  body  ?  Does  it  not  rather  weaken  and  relax  animal 
fibres  ?  And  how  can  acrid  liquors,  which  communicate  no  impulfe 
at  all,  excite  vibrations  in  an  elaftic  machine  ? 

Furtpier,  as  the  times  of  the  vibrations  of  a  pendulum  in  a  cy¬ 
cloid  would  be  exaHly  equal,  however  unequal  the  arches  which 
the  bod)?'  defcribes  may  be,  were  it  not  for  the  fmall  inequality  that 
the  refiflance  of  the  air  occafions  ;  fo  the  vibrations  of  a  pendulum 
in  a  fmall  arch  of  a  circle,  which  coincides  with  the  cycloid,  and 
the  ofcillations  of  eladic  bodies,  would  follow  one  another  at  equal 
intervals  of  time,  were  it  not  for  the  air,  which,  as  it  refifls  a  great 
vibration  of  a  pendulum  or  elafdc  body  more  than  a  fmall  one,  mufh 
confequently  retard  it  more  ;  whence,  flriflly  fpeaking,  the  firft 
and  greater  vibrations  of  fuch  bodies  mull  follow  each  other  more 
flowly  than  the  laft  and  fmalier  ones.  But  as  this  difference  is 
too  inconfiderable,  efpecially  in  fmall  vibrations,  to  be  perceived 
by  us  ;  fo,  in  a  phyfical  fenfe,  we  may  be  allowed  to  fay,  that  the 
vibrations  excited  in  elaftic  bodies  by  any  external  caufe,  though 
they  be  always  decreafing  in  greatnefs  and  force,  are  yet  perform¬ 
ed  from  firfl  to  laft  at  equal  intervals  of  time.  Let  us  now  fee 
how  far  the  feparated  hearts  of  animals  obferve  the  fame  law,  in 
their  motions. 

23.  The  hearts  of  frogs,  when  their  thorax  is  firft  laid  open, 
generally  beat  about  fixty  times  in  a  minute  ;  but  after  they  are  fe¬ 
parated  from  the  body,  and  have  been  in  motion  for  foine  time, 
their  vibrations  begin  to  grow  fenffbly  flower,  fo  as  only  to  be 
renewed  after  an  interval  of  2  or  3  leconds  ;  and,  a  little  before 
their  motion  ceafes  altogether,  I  have  counted  7,  10,  14,  15,  16,  or 
more  beats  of  my  pulfe  between  their  pulfations,  each  fucceeding 
pulfation  following  the  former  not  till  after  a  longer  paufe,  which 

at 

*  The  motion  of  my  pulfe  was  at  the  rate  of  75  in  a  minute. 
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at  lafb  ended  in  a  final  flop.  In  the  feparated  heart  of  a  frog  (into 
whofe  ftomach  I  had  forced,  about  an  hour  and  a  half  before 
opening  it,  a  fmall  quantity  of  opium  dilTolved  in  water)  I  ob- 
ferved  the  intervals  between  the  fix  lalf  pulfations  to  increafe  near¬ 
ly  in  the  following  proportion,  ii,  13,  16,  19,  23,  30;  which 
numbers  denote  how  many  beats  of  my  pulfe  intervened  betwixt 
each  of  thefe  vibrations.  From  which  it  appears,  that,  before  the 
lafl  pulfation  of  this  frog’s  heart,  there  was  a  paufe  of  24  fc- 
conds. 

Wpj  at  is  here  faid  of  the  motions  of  the  feparated  hearts  of  frogs 
becoming  flower  as  they  grow  weaker,  is  alfo  true  of  the  hearts  of 
eels  ;  and  holds  not  only  in  the  pulfations  of  the  right  auricle  of  * 
the  heart  of  a  pigeon,  which  remained  in  the  body  after  death, 
(N°  15-)’  contradlions  alfo  of  the  mufcles  of  its  thorax 

after  diflecfion,  N°  4. 

Since,  then,  the  motions  of  the  hearts  of  animals  after  death, 
or  after  they  are  feparated  from  their  bodies,  decreafe  gradually 
in  quicknefs,  as  well  as  in  ilrength,  and  become,  at  lafl,  fo  flow, 
that  before  they  ceafe  altogether,  the  heart  repofes  itfelf,  as  it  were, 
for  fome  time,  and,  after  appearing  to  be  dead,  performs  yet  ano¬ 
ther  contradlion  flowly,  and  with  much  feeming  difficulty  ;  it  fol¬ 
lows,  that  thofe  motions  are  regulated  by  laws  dlflerent  from  thofe 
of  elaftic  bodies. 

We  may  alfo  fee,  from  what  has  been  faid,  with  how  little  rca- 
fon  the  motion  of  the  heart,  after  its  feparation  from  the  body,  has 
been  afcribed  to  the  alternate  adtion  of  its  diflending  fluids  and 
contracting  foiids  ;  and  compared  to  xh^foUis  luforius^  which  being 
let  fall  from  a  height,  does  not  lie  flill  upon  the  ground,  bur  is 
immediately  thrown  off  from  it,  and  continues  to  rife  and  iail  al¬ 
ternately  for  fome  time  *. 

It  appears,  from  the  experiments  already  recited,  compared  with 
N°  8.  9.  10.  and  1 1.  of  Seel.  I.  and  with  what  has  been  advanced 
Seel.  X.  p.  128. — 130.  and  135. — 137.  that  the  motions,  of  the  heart 
and  other  mufcles  after  death,  and  when  feparated  trom  the  body, 

B  b  2  are 


*  Santorini  de  flru<5lura  ctmotu  fibrae,  feft.  73. 
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are  owing  to  a  Jiiniuhis  ;  that  where  no  jlhniilus  is  applied,  they  ci¬ 
ther  happen  not  at  all,  or  foon  ceafe.;  that,  when  failing,  they  arc 
excited  a-new  by  any  irritation  ;  and  that,  in  the  laws  which  they 
obferve,  and  the  appearances  which  they  exhibit,  they  agree  exad:- 
ly  with  the  motions  which  fibnuli  excite  in  the  mufcles  of  living 
animals.  But  we  have  fully  fliewn,  in  Seed:.  X.'  that  the  con- 
tracfiions  of  the  mufcles  of  living  animals,  arifing  from  any 
thing  that  tears,  ftretches,  or  otherwife  irritates  their  fibres,  are 
not  ov/ing  merely  to  the  peculiar  ftrudture  and  arrangement  of 
their  parts  as  mechanical  organs,  or  even  to  the  foie  efficacy  of 
any  material  powers,  but  to  their  being  endued  with  feeling,  and 
animated  by  a  fentient  principle.  •  AVhence  it  follows,  that  the  mo¬ 
tions  of  the  heart  and  other  mufcles,  after  death,  or  their  fepara- 
tion  from  the  body,  muft  proceed  from  their  fenfibility.  As  long 
as  this  fentient  power  remains,  or  is  but  little  impaired,  they  are 
impatient  of  any  irritation,  and  are,  therefore,  alternately  contradl- 
ed  and  relaxed  ;  but  when  it  becomes  confiderably  weaker,  ftrong- 
er  jiimuli  are  required  to  roule  them  into  adlion,  and  even  then 
their  motion  is  more  languid. 

Harvp^y,  who  formed  his  judgment  of  things,  not  as  imagina¬ 
tion  might  fuggefi,  but  from  repeated  experiments  and  obferva- 
tion,  aferibes  the  various  and  irregular  motions  of  the  heart  of  the 
chick,  when  irritated  by  different  Jiimuli^  to  its  being  endued  with 
fenfe  and  therefore  compares  it  to  an  animal  which  lives,  moves, 
and  feels. 

The  motions  of  the  heart  from  Jiimuli  greatly  referable  the  al¬ 
ternate  contradfions  of  the  panniculus  carnojus  of  brutes,  when  their 
fkin  is  tickled  or  flung  by  infedls  :  and  as  this  mufcle  cannot  pro¬ 
perly  be  confidered  as  a  mere  mechanical  organ,  but  as  fomething 
animated,  which  endeavours  to  throw  off  whatever  affecds  the  fur- 
face  of  the  body  with  any  difagreeable  fenfation  ;  fo  the  motions 
of  the  feparated  hearts  of  animals  are  not  to  be  aferibed  to  any 
property  they  can  be  poffeffed  of  as  mere  material  organs,  but  to 
their  being  flill  endued  with  fome  kind  of  life  and  fenfe,  which 

makes 


*  De  general,  animal,  exercitat.  17. 
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makes  them  fliew  an  impatience  of  whatever  hurts  them,  and  en¬ 
deavour,  by  their  alternate  coiitradlions,  to  throw  it  off. 

24.  At  eleven  o’clock  in  the  forenoon,  I  injected  a  folution  of 
opium  in  water  into  the  ftomach  and  intellines  of  a  frog,  by  the 
mouth  and  anus.  In  lefs  than  a  quarter  of  an  hour,  it  had  loft  a 
good  deal  of  its  vivacity  and  power  of  motion,  and,  when  touched 
or  pricked,  it  dragged  its  limbs  as  though  their  muffles  had  been 
in  fome  degree  paralytic.  In  little  more  than  half  an  hour,  it 
feemed  to  have  loft  all  power  of  motion.  At  two  in  the  afternoon 
when  I  opened  it,  I  found  the  auricle  of  the  heart,  with  the  large 
veffels  attached  to  it,  diftended  with  blood  ;  but  there  was  no  mo¬ 
tion  either  in  the  heart  or  its  auricle  :  nay,  fo  very  infenfible  were 
thefe  parts  become  of  any  Jlimulus  or  irritation,  that  neither  tepid 
water,  nor  pricking  or  tearing  their  fibres,  had  any  influence  in  ex¬ 
citing  them  into  motion.  Hot  water,  indeed,  being  poured  into 
the  thorax  and  abdomen^  made  the  heart  and  inteftines  fuddenly' 
flirink  and  contrail,  in  the  fame  manner  as  the  flefli  of  any  dead 
animal  does  when  thrown  into  boiling  water ;  but  produced  no  al¬ 
ternate  contractions  like  thofe  which  follow  the  adlion  of  Jlimuli 
upon  the  muffles  of  living  animals,  or  of  fuch  as  are  newly  dead. 
Afterwards,  I  cut  off  the  head  of  this  frog,  and  with  the  point  of 
a  probe  preffed  and  broke  down  the  fpinal  marrow  into  a  pulp  ^ 
but  did  not  obferve  the  leaft  motion  or  convulfion  in  anjr  part  of 
the  body. 

25.  At  half  an  hour  pafl  one  in  the  afternoon,  I  injected  a  fo¬ 
lution  of  opium^  as  above,  into  another  frog,  and  opened  it  an  hour- 
after.  The  auricle '  and  great  veffels  leading  to  the  heart  were 
more  than  ufually  filled  with  blood,  but  not  fo  much  as  in  the  lafh 
experiment.  The  heart  flill  continued  its  motions,  but  much  more 
flowly  than  in  a  found  flate  :  its  pulfations  followed  each  other 
after  an  interval  of  about  34  feconds  :  the  diftended  auricle  always 
contradled  firft,  and,  after  it,  the  ventricle.  No  convulfions  hap¬ 
pened  in  any  part  of  the  body  from  irritating  the  fpinal  marrow, 

nor- 
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nor  were  any  of  the  mufcles  of  the  limbs  or  trunk  brought  into 
contrac5Iion  by  pricking  or  tearing  their  fibres. 

26.  I  forced  down  into  the  flomach  of  another  frog  a  fmaller 
quantity  of  a  folution  of  opium  \  and,  upon  opening  its  thorax  an 
hour  and  three  quarters  after,  I  found  its  heart  beating  regularly, 
but  as  flowly  as  in  the  lafl;  experiment :  when  I  cut  it  out  of  the 
body,  and  laid  it  on  a  plate,  it  renewed  it  pullations  fafter,  "viz, 
once  in  two  feconds ;  but,  after  five  or  fix  minuies,  they  became 
as  how  as  at  firft. 

«SiNCF,  from  thefe  experiments,  it  appears  that  opimn,  internal¬ 
ly  applied,  foon  renders  the  motion  of  the  heart  in  frogs  three  or 
four  times  flower  than  it  naturally  is,  and,  at  length,  puts  an  end 
to  it  intirely,  fo  that  the  caufes  which  ufe  to  renew  it,  prove  quite 
ineffedlual  for  that  purpofe ;  and  fince  opium  received  into  the  fto- 
machs  of  animals  is  well  known  to  defiroy  the  fenfe  of  feeling, 
either  in  the  whole,  or  in  part,  as  its  dofe  is  greater  or  lefs  ;  is  it 
not  probable,  that  opium  hops  or  retards  the  motions  of  the  heart, 
only  as  it  renders  it  wholely,  or  in  a  great  degree,  infenfible  of  the 
Jlimulus  of  the  returning  venous  blood  ;  and  that  the  contractions 
of  the  heart,  both  in  the  body  and  after  it  is  feparated  from  it,  are 
owing  to  the  fentient  power  of  its  nerves  a.nd  fibres,  by  which  it  is 
made  capable  of  being  properly  affedted  by  various  Jiimuli  ? 

As  the  heart  continued  to  beat  after  the  mufcles  of  the  trunk 
and  limbs  were  no  longer  afledted  by  any  irritation ;  it  follows,  ei- 
'ther  that  its  nerves  and  fibres  are  enaued  with  a  higher  degree  of 
fenfibility  than  thofe  of  the  other  mufcles,  or,  at  leaft,  that  their 
fenfibiiity  is  not  fo  foon  defiroyed  by  the  laudanum. 

7  Dr  Kaau  has  obferved,  that  the  convnlfive  motions  which  were 
excited  by  irritating  or  b; caking  ciown  the  brain  of  a  dog  to  whom 
he  had  given  fix  grams  of  opium were  much  lefs  remarkable  than 
thofe  he  had  obferved  in  other  dogs  who  had  got  nothing  to  lull 
their  fenfes  * and  experiment  25.  above,  Ihews,  that  no  convulfivc 
contra dlions  are  produced,  either  by  irritating  the  mufcles  them- 

felvcs, 
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felves,  or  the  fpinal  marrow  of  a  frog,  an  hour  after  a  folntion  of 
opium  is  injected  into  its  flomach  and  intedines :  from  which  this 
inference  is  obvious,  viz.  that  convullions  excited  in  dying  animals, 
or  fuch  as  are  nev/ly  dead,  by  clifTedling  the  fpinal  marrow,  preffmg 
it  with  a  probe,  or  breaking  down  the  brain,  are  folely  owing  to 
the  fenlibility  of  thefe  parts  to  any  irritation,  and  not  to  the  fpi- 
rits  being  mechanically  propelled  through  the  nerves  into  the  mu- 
fcles,  either  by  the  cut  veffels  of  the  medulla  or  brain  retradling 
themfelves  ^  y  or  by  the  prefling  power  of  the  probe  or  diflTedting 
inftrument  applied  to  them. 

It  has,  for  many  years,  been  the  prevailing  opinion,  that  opium 
produces  its  firfl;  and  moll;  remarkable  effects  on  the  body,  not  by 
mixing  with  the  blood,  but  merely  by  its  immediate  adtion  on  the 
nervous  papilU  of  the  ftomach,  whence  the  brain  and  whole  nervous 
fyftem  are  affedled.  In  fupport  of  this  opinion,  many  arguments 
have  been  advanced,  fome  of  greater,  others  of  leffer  weight ;  but 
the  following  experiments  feein  to  put  the  truth  of  it  beyond  doubt. 

27.  A  frog  continued  moving  its  limbs,  turning  from  its  back  to 
its  belly,  and  leaping  about  for  above  an  hour  after  I  had  cut  out 
its  heart ;  and  was  not  quite  dead  after  two  hours  and  a  half. 

28.  Five  minutes  after  taking  out  the  heart  of  another  frog,  I 
injedled  a  folution  of  opium  into  its  ftomach  and  inteftines.  In  lefs 
than  half  an  hour  it  feemed  to  be  dead,  and  neither  pricking,  tear¬ 
ing,  nor  cutting  its  mufcles  caufed  any  contratftion  in  them,  or  any 
motion  in  the  parts  to  which  they  belonged.  A  probe  thruft  into 
the  fpinal  marrow,  after  cutting  off  its  head,  made  its  fore-legs 
contract  feebly. 

SiNcr,  in  this  frog  which  was  deprived  of  its  heart,  the  parts 
of  the  opium  could  not  pofllbly  be  mixed  with  the  mafs  of  blood,  . or 
be  conveyed  along  with  it  tu  the  brain,  their  effects  muff;  neceffarily 
be  deduced  from  their  direcft  adlion  upon  the  nerves  and  fibres  of 

the 
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the'  organ  to  which  they  were  immediately  applied  *,  But  to  re¬ 
turn  from  this  digrclTion. 

I 

Since  the  fenfibility  of  our  fibres  is  owing  to  their  being  ani¬ 
mated  by  a  living  principle  different  from  matter,  and  of  powers 
fbpcrior  to  it,  (Seel.  X.),  it  may  be  objected.  That  if  we  aferibe  the 
motions  of  the  mufcles  after  death,  or  their  feparation  from  the 
body,  to  their  being  endued  with  fenie,  we  muff  not  only  fuppofe 
the  foul  to  continue  prefent  with  the  body  after  death,  but  alfo  to 
be  extended  and  divifible. 

But  though  thefe  objeflions,  as  they  are  founded  in  our  igno¬ 
rance  of  the  nature  of  the  foul,  and  its  union  with  the  body,  and 
of  the  manner  of  their  mutual  action  upon  each  other,  ought  per¬ 
haps  to  have  little  regard  paid  them  in  a  phyfical  inquiry ;  yet,  to 
clear  our  fubjecfl  as  much  as  I  am  able  of  all  difficulties,  we  ffiall 
confider  them  particularly. 

«  I  think  it  is  not  only  probable,  but  even  demonftrable,  that  the 
foul  does  not  immediately  leave  the  body  upon  a  total  floppage  of 
the  motion  of  the  heart,  and,  confequently,  of  the  circulation  of 
the  blood,  i.  e.  upon  what  we  ufually  call  death  f,  but  continues 
for  fome  time  prefent  with  it,  and  ready  to  adluate  it.  Thus,  a 
variety  of  infedts,  bats,  hedge-hogs,  and  other  animals,  which 
continue  in  a  deathdike  date  in  the  cold  winter-feafon,  are  reftored 
to  life  by  the  kindly  warmth  of  the  returning  fpring,  which,  as 
it  flimulates  the  folids  into  contradlion,  as  well  as  rarifies  and  agi¬ 
tates  the  fluids,  gives  the  latent  foul  an  opportunity  of  fhewing  it- 
felf  by  its  effedls :  yet,  in  thefe  animals,  during  the  cold  weather, 
there  is  no  circulation  of  the  blood ;  they  are  without  feeling,  may 
be  torn  and  cut  in  pieces,  without  ffiewing  any  fenfe  of  pain,  and 
cannot  be  diflinguifhed  from  fuch  animals  as  are  really  dead,  except 
in  this  circumflance,  that,  by  the  affiftance  of  warmth,  they  may 
at  any  time  be  brought  to  life. 

In 

*  For  a  further  account  of  the  aaion  of  fee  Edinburgh  Phyfical  Elfays,  vol.  2.  art. 

20.;  and  Phyfiolog.  Effays,  edit.  3.  p.  182. 

t  By  death  is  here  meant  the  general  death  of  the  body  as  a  fyftera,  and  not  the  particular 
death  of  the  feveral  parts,  which  does  not  happen  for  fome  time  after. 
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In  the  northern  countries,  magpies  and  other  fmaller  birds,  after 
being  frozen  by  the  excelfive  cold,  have  been  foon  brought  to  life 
again  by  warmth  * ;  nay,  feveral  of  the  human  kind  have  been  re¬ 
covered  by  fliaking  their  bodies,  blowing  into  their  lungs,  or  ex- 
pofing  them  to  heat,  after  having  been  for  hours,  nay,  fometimes 
days,  to  all  appearance,  dead,  without  pulfe,  breathing,  or  any  de¬ 
gree  of  natural  heat.  Had  not  the  foul  been  prelent  with  fuch 
bodies,  and  ready  to  adlui^te  them,  is  it  to  be  imagined,  that  blow¬ 
ing  air  into  the  anus  or  lungs,  that  heat,  fricflion,  or  any  other 
could,  as  it  were,  by  fome  magic  charm,  have  called  it  back  from 
diftant  regions?  Upon  the  whole,  it  appears  certain,  that  after  death, 
or  an  entire  flop  of  all  motion  in  the  bodies  of  animals,  the  foul 
ftill  remains  prefent  with  them,  and  can  be  again  brought  to  exert 
its  influence,  by  various  kinds  of  Jiimuli  applied  to  their  different 
parts.  May  not  then  the  fame  principle  continue  prefent  with  the 
feveral  mufcles  after  they  are  feparated  from  the  body,  and  be  the 
caufe  of  their  motions  when  irritated  ?  And  is  it  not  reafonable  to 
think,  that  the  renewal  of  life  in  a  frozen  magpye,  and  of  motion  in 
the  frozen  heart  of  a  falmon  f ,  by  expofing  them  to  the  heat  of  a 
fire,  v/as  owing  to  the  fame  caufe,  ^iz,  to  the  living  or  fentient 
principle,  which  being  prefent  with  the  body  of  the  magpye,  and 
the  feparated  heart  of  the  falmon,  was  excited  by  the  jiimulus  of 
heat  to  put  them  in  motion?  But  here  it  will  be  faid,  that,  not  only 
contrary  to  fhe  opinion  of  many  philofophers,  we  fuppofe  the  foul 
to  be  extended,  but  alfo,  in  oppofltion  'to  them  all,  feem  to  make  it 
diviflble ;  which  is  the  fecond  objedlion  mentioned  above,  and  to 
which  I  now  proceed  to  give  an  anfwer. 

^  As  the  fchoolmen  fuppofed  the  Deity  to  exift  in  every  ubiy  but 
not  in  any  place ;  fo  they  imagined  the  foul  of  man  not  to  occupy 
fpace,  but  to  exifl;  in  an  indiviflble  point.  Yet,  whoever  confiders 
the  (Irucflure  and  appearances  of  the  animal  frame,  will  foon  be  con¬ 
vinced  that  the  foul  is  not  confined  to  an  indivifible  point,  but  mull 
be  prefent  at  one  and  the  fame  time,  if  not  in  all  the  parts  of  the 
body  where  the  nerves  are  found,  yet,  at  leafi,  at  their  origin:  z.  e, 

C  c  it 

*  Flora  Siberica,  praefat.  p.  75. 

t  Peyer.  Parerg.  anatom,  y.p.  200. 
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it  ■'iitfl:  be,  at  lead,  cliiTufed  along  a  great  part  of  the  brain  and 
fpinal  marrow.  Nay,  while,  in  man,  the  brain  is  the  principal  feat 

the  ionl,  where  it  inoft  eminently  difplays  its  powers,  it  feems  to 
exiil  or  act  ^b  equally  through  the  whole  bodies  of  infedls,  and  other 
animals  of  the  lowed  clafs,  that  its  power  or  influence  fcarce  appears 
more  difceriiible-in  one  part  than  another;  and  hence  it  is,  that,  in 
fuch  creatures,  the  feveral  parts  of  the  bodyTive  longer  after  being 
feparated  from  each  other,  than  they  do  ,in  man  and  the  other  ani¬ 
mals  more  nearly  refembling  him,  wdiere  the  foul  feems  chiefly  to 
afl  on  the  diflerent  parts  by  means  of  their  connection  with  the 
brain  and  fpinal  marrow ;  or,  at  lead,  where  the  cutting  off*  fuch 
connection,  foon  renders  the  parts  unfit  to-be  any  more  acted  upon 
by  it. 

It  was  not,  therefore,  altogether  without  reafon,  that  fome  of  the 
greated  philofophers  of  the  lad  and  prefent  age  fuppofed  the  foul  to 
be  extended  *. 

But  if  the  foul,  without  extenfion,  be  prefent  atone  and  the  fame 
time  in  different  places  of  the  brain;  and  if,  in  many  animals,  it 
can  act  along  the  fpinal  marrow  for  a  great  while  after  the  head  is 
cut  off’  why  may  not  it  alfo  actuate  parts  feparated  from  the  body, 
without  being  extended?  On  the  other  hand,  if  we  allow  the  foul  to 
occupy  fpace,  I  do  not  fee  why  it  may  not  continue  to  be  prefent 
wnth  the  parts  of  its  body  after  they  are  feparated,  as  well  as  when 
they  were  united.  And  with  refpect  to  the  divifibility  of  the  foul, 
which  is  generally  thought  to  follow  from  the  fuppofition  of  its  be¬ 
ing  extended;  w^hy  may  it  not  be  a  fubdance  fo  perfecdly  and  elfen- 
tially  one,  as  that  a  divifion  or  feparation  of  its  parts  would  necef- 
farily  infer  a  dedruedion  of  its  effence?  Further,  if  the  foul  can  be 
prefent  in  all  or  in  any  confidcrable  part  of  the  body  at  one  and 
the  fame  .time  without  being  difcerpible,  its  fphere  of  exidence  being 

fo 

Gaflendi,  Dr  Henry  More,  Sir  Ifaac  Newton,  Dr  Sam-  Clark. 

GafTendi  argued  for  the  foul's  being  extended  in  the  following  manner.  If  it  be  faid,  that 
the  foul  refides  in  a  point  of  the  brain,  this  is  either  phyfical  or  mathematical;  if  pKyfical, 
the  difficulty  hill  remains,  becaule  this  is  extended,  and  confihs  of  parts,  and  conlequently 
the  foul  muft  be  extended  which  occupies  it :  if  mathematical,  which  has  no  Llimenfions,  how 
can  the  nerves,  which  are  not  mathematical  lines,  all  terminate  in  that  which  hath  neithes 
kngth,  breadth,  nor  thicknefs.  CafTend.  Objed.  contra  meditat.  Delcartes,  p.  32-  33. 
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fo  much  increafed,  as  to  adl  upon  the  parts  when  fepar-ted,  will 
not  infer  its  divifibility.  As  the  Deity  is  every  where  prefent,  and, 
in  the  infinitely  diflant  parts  of  fpace,  adluates  at  the  fame  time  a 
vaft  variety  of  different  fyfiems,  without  any  inconfiftency  with  his 
unity  or  iildivifibility ;  fo,  may  not  the  fouls  of  animals  be  prefent 
every  where  in  their  bodies,  adluating  and  enlivening,  at  the  fame 
time,  all  their  different  members  ?  Nay,  further,  when  the  fibres  and 
threads  connedling  fomeof  thefe  parts  are  divided,  may  not  the  foul 
flill  adl  in  the  feparated  parts,  and  yet  be  only  one  mind^ 

It  muff  be  owned,  that  there  is  a  great  deal  of  difficulty  and  ob- 
fcurity  in  thefe  matters.  But  what  hypothefis  can  we  embrace  that 
will  clear  us  of  theni,  or  to  what  part  of  nature  can  wc  turn  our 
inquiries  where  we  ffiall  not  find  fomething  to  puzzle  us,  fome  my- 
ftery  at  laft  which  we  cannot  unfold?  Nor  is  this  to  be  wondered 
at  ;  fince,  in  the  prefent  Rate,  our  knowledge  is  much  limited,  and 
we  have  only  accefs,  as  it  were,  to  fee  the  furface  of  things !  But 
becaufe  we  cannot  explain  fully,  are  we  therefore  in  noways  to  at¬ 
tempt  explaining  the  operations  of  nature  ?  Becaufe,  in  accounting 
for  the  fpontaneous  motions  of  animals,  and  ffiewing  their  depen¬ 
dence  on  the  foul,  there  occur  fome  difficulties  with  refpedl  to  the 
nature  of  an  immaterial  fubftance,  its  manner  of  cxifling,  and  v/ay 
of  adling  upon,  or  being  prefent  with  the  body  ;  are  we  therefore 
to  deny  the  reality,  influence,  and  aclion  of  this  principle,  which, 
from  a  variety  of  arguments,  appear  fo  evident  ?  At  this  rate,  we 
ought  to  give  up  all  inquiry  into  the  works  of  nature,  and,  with 
our  arms  acrofs,  fit  down  contented  in  ignorance. 

But,  not  to  perplex  ourfelves  longer  with  metaphyfical  difficulties, 
we  fliall  recite  a  few  experiments  and  obfervations,  from  which  we 
are  led,  by  analogy,  to  conclude,  that  the  motions  of  the  feparated 
parts  of  animals  are  owing  to  the  foul  or  fentient  principle  flill  con¬ 
tinuing  to  adl  in  them. 

29.  A  frog  lives,  and  moves  its  members,  for  half  an  hour  after 
its  head  is  cut  ofF^ ;  i^^y,  when  the  body  of  a  frog  is  divided  in 
two,  both  the  anterior  and  poflerior  extremities  preferve  life  and  a 
power  of  motion  for  a  confiderable  time. 

C  c  2  30.  A 


*  Kaau  Impet.  faciens,  No  331, 
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30.  A  young  cock,  whofe  head  Dr  Kaau  fuddenly  cut  off  with  a 
fh^  - •  razor,  as  he  was  running  with  great  eagernefs  to  his  food, 
V  At  on  in  a  ilreight  line  23  Rhinland  feet,  and  would  have  gone 
farther  had  be  not  met  with  an  obflacle  which  flopt  him  The 
ftory,  therefore,  mentioned  by  Lord  Verulam,  of  an  oftrich  running 
along  the  ftage  after  its  head  v/as  ftruck  off  v^ith  a  forked  arrow  by 
one  of  the  Roman  Emperors,  is  not  improbable 

31.  A  viper,  after  being  deprived  of  its  head  and  intrails,  moved 
towards  a  heap  of  Rones  in  a  garden  where  it  ufed  to  hide  itfelf 

32.  The  bodies  of  vipers  not  only  move  two  or  three  days  after 
they  have  been  deprived  of  their  £l<:in,  head,  heart,  and  other  bowels, 
but  are  alfo  manifeftly  fenfible  of  punctures,  by  means  of  which  they 
may  be  made  to  move  with  greater  vivacity  ||. 

33.  The  female  butterflies  into  which  filk  worms  have  been  me- 
tamorphofed,  not  only  admit  the  male,  after  lofing  their  heads, 
but  alfo  lay  eggs  . 

34.  Rfdi  informs  us,  that  a  land  tortoife,  whofe  brain  he  ex^^ 
tracled  by  a  hole  made  in  its  fcull,  in  the  beginning  of  November^ 
lived  to  the  middle  of  May  following.  Immediately  after  the  lofs 
of  its  brain,  it  fhut  its  eyes,  nor  ever  opened  them  any  more,  but 
continued  to  move  and  walk  about  until  the  time  of  its  death. 
When  the  fcull  was  opened,  its  cavity  appeared  clean  and  fmooth, 
and  nothing  was  found  in  it  except  a  fmall  dry  clot  of  blood.  The 
fame  experiment  he*  repeated  on  various  other  tortoifes,  fome  of 
which  lived  a  longer,  others  a  fhorter  time,  but  none  of  them  lefs 
than  fifty  days  **. 

35'.  A  large  tortoife,  whofe  head  Redi  cut  off,  allowing  the  blood 

to 

*  Kaau  impet.  faciens,  No  33 r. 

f  Sylva  fylvarum,  on  the  word  /!/e.  J  Kaau  Impet.  faciens,  No  331. 

fi  Boyle’s  Ufefulnefs  of  experim.  philof.  part.  2.  p  i6.  ^  Ibid. 

*  Obfervation.  circa  animal,  vivent.  p.  209,  &  210. 
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to  flow  freely  from  the  open  vcflels  of  its  neck,  lived  twenty-three 
days ;  and  though  it  did  not  walk  about  like  thofe  which  were  de¬ 
prived  of  their  brain,  yet  as  often  as  its  fore  or  hind  feet  were  prick¬ 
ed,  it  moved  them  with  force,  and  was  convulfed.  In  two  tortoifes 
which  he  opened  fifteen  days  after  decollation,  he  faw  the  heart 
beating  as  in  a  living  animal,  and  the  blood  circulating  through 
it 

Here,  we  are  naturally  led  to  obferve,  that  while  thofe  animals 
who  have  a  fmall  brain  and  large  fpinal  marrow,  live  long  after  de¬ 
collation  ;  man,  and  moft  quadrupedes,  which  have  a  large  brain, 
furvive  the  lofs  of  it  only  for  a  few  moments. 

**  If  the  motions  of  a  tortoife,  after  decollation  (35.)? 
of  its  brain  (34.)?  cannot  proceed  from  mere  meehanifm,  but  mufl;  be 
undoubtedly  afcribed  to  the  living  principle  which  was  the  caufe  of  its 
motions  in  a  found  ftate ;  and,  if  the  fame  is  true  of  the  adlions  per¬ 
formed  by  butterflies  after  the  lofs  of  their  heads  (33.)  ;  it  mufl  fol¬ 
low,  that  the  motions  and  other  figns  of  life  which  are  obferved  in 
the  body  and  limbs  of  a  frog  for  above  half  an  hour  after  its  head 
is  cut  off  (29.),  are  to  be  attributed  to  the  fentient  principle,  to 
which  its  motions  and  adlions  were  owing  when  in  an  entire  ftate,; 
and  if  fo,  then  the  motions  of  this  body,  when  divided  into  two 
parts,  mufl  alfo  be  referred  to  the  fame  caufe,  fince  they  are  of  a 
like  kind,  although  of  fhorter  duration.  Shall  we  then  deny  that 
the  motions  of  its  feparated  heart  and  limbs,  which  are  fimilar  to 
thefe,  and  are  increafed  and  renewed  by  the  application  of  the  fame 
caufes,  proceed  from  the  fentient  principle  ftill  adling  in  thefe  parts  ? 

This  would  be  to  negledl  the  ftrongeft  analogy  ;  and  we  fliould 
be  the  more  inexcufable,  as  no  other  caufe  has  hitherto  been  afligned, 
fo  Vvxll  accounting  for  thefe  appearances  f. 

^  We  have  no  other  way  to  fatisfy  ourfelves  that  an  animal  is 

live, 

*  Obfervat.  circa  animal,  vivent.  p.  212.  213.. 

\  A  learned  and  ingenious  author  who  fuppofes,  with  Stahl  and  others,  that  the  motion  of 
the  heart  Is  continued  and  regulated  by  the  foul  aiftlng,  as  a  wife  and  rational  agent,  with  a. 
view  to  the  good  of  the  body,  afcrlbes  the  alternate  contradions  of  the  heart,  after  its  con- 
nedlon,  by  means  of  the  nerves,  with  the  brain  is  cut  off,  to  fome  power  depending  on  its 

mecliaoical 
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live,  or  endued  witli  feeling,  but  by  obierving,  whether  it  fliews  an 
uneafinefs  when  any  thing  hurts,  or  tends  to  deftroy  any  of  its  parts, 
and  an  endeavour  to  remove  or  avoid  it.  Since  therefore  the  bodies 
of  vipers  make  juR  the  fame  kind  of  motions  when  pricked  with  a 
fiarp  infrument,  two  or  three  days  after  lofing  their  head,  heartj 
and  other  ’vifcera,  as  if  they  were  entire  (32.),  vre  are  naturally  led 
to  conclude,  that  they  are  fill,  in  fome  fenfe,  alive  and  endued 
with  feeling,  i.  e.  animated  by  a  feiident  principle.  And  as  the 
mufcular  parts  of  thefe  creatures  move  after  being  cut  in  pieces,, 
and  are  fenfible  of  punclures,  it  alfo  follows,  that  they  continue  fall 
to  be  animated 

mechanical  conhruflion.  But  if  the  motions  of  a  viper’s  heart  for  three  days  after  its  head 
has  been  cut  off,  and  thofe  of  the  heart  of  a  tortoiie  for  fix  months  after  the  lofs  of  its  brain, 
may  be  owing  to  a  mechanical  power  refulting  from  their  particular  ftriiffure,  why  may  not 
the  motions  of  the  heart  in  thefe  as  well  as  all  other  animals,  from  the  beginning  to  the  end 
of  life,  be  owing  to  mechanifm  alone  ? 

Indeed,  there  cannot  be  a  ftronger  argument  of  the  weaknefs  of  the  Stahlian  account  of 
the  motion  of  the  heart,  than  that  one  of  its  ableft  defenders  has  been  reduced  to  account  in* 
fuch  a  manner  for  the  motions  of  that  organ  after  its  connedlon  with  the  brain  is  cut  off,  as 
in  fad  to  give  up  at  once  all  that  he  had  advanced  to  prove  the  neceffity  of  calling  in  the 
power  of  the  mind  to  explain  the  vital  motions. 

*  It  has  been  objeded,  that  the  feparated  members  of  animals,  though  they  continue  to 
move  for  fome  time,  are  neverthelefs  neither  animated  nor  endued  with  any  kind  of  fenfibi- 
lity,  otherwife  the  animal  to  which  thofe  members  belonged  ought  to  feel  pain  when  they 
are  irritated. 

As  I  have  given  an  anfwer  to  this  objedlon  elfewhere  (a ),  1  fliall  only  obferve  here,  that 
fince  the  nerves,  which  are  continuations  of  the  medullary  fubftance  of  the  brain  and  fpinal 
marrow,  have  been  proved  to  retain  their  powers  of  feeling,  and  of  putting  the  mufcles 
in  motion,  for  fome  time  after  their  connedlon  with  the  brain  is  cut  oS  (b),  we  have  reafon 
to  believe  that  the  motions  excited  by  Jlhnuli  In  the  mufcles  of  animals,  after  they  are  fepa¬ 
rated  from  their  bodies,  are  owing  to  fome  kind  of  feeling  or  fimple  fenfatioh  (fuch  as  oyfters 
and  other  animals  of  the  lowed;  clafs,  who  have  no  brain,  are  endued  with)  in  tho  e  mufcles 
or  their  nerves,  wdilch,  though  not  attended  with  any  reflex  confcioulnefs,  a  power  the  foul 
only  exercifes  in  the  brain,  is  neverthelefs  the  immediate  occafion  of  all  thofe  motions  which 
arife  from  the  irritation  of  the  fibres  of  the  mufcles,  whether  they  be  conneded  with  the  o- 
ther  parts  of  the  body,  or  newdy  feparated  from  them. 

And  here  it  is  proper  to  remark,  that,  while  th-ofe  motions  which  are  occafioned  by  ftirau- 
latlng  the  fibres  of  any  mufcle,  continue  for  fome  little  time  after  its  communication  with  the 

brain 

(a)  See  my  Phyfiological  Effays,  edit.  3.  appendix,  p.  259.  and  260. 

(h)  Ibid.  p.  245.  &c. 
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y  Lajlly^  If  the  motions  of  the  miifcles  in  the  limbs  of  a  cock,  af¬ 
ter  decollation  (30.),  are,  without  difpute,  owing  to  its  foul;  may 
we  not  alfo  afcribe  to  the  fame  principle  the  like,  but  lefs  remark¬ 
able  motions  in  men  and  quadrupedes,  after  their  heads  are  ftruck 
off;  and,  confequently,  the  tremulous  motions  and  palpitations  of 
their  hearts  too,  after  death  or  feparation  from  their  bodies  ? 

To  fuin  up  all  in  a  few  words ;  from  what  has  been  faid,  it  ap¬ 
pears  evident,  that  the  involuntary  motions  of  living  animals,  and 
the  alternate  contradlions  of  their  muffles,  after  the  general  death 
of  the  body,  or  their  being  feparated  from  it,  are  owing  to  one  and 
the  fame  caufe,  an  irritation  of  their  fibres  or  nerves,  or  of 

fuch  parts  as  are  nearly  connedled  with  them.  If  then,  as  we  have 
fliewn  (Sedl.  X.),  that  the  motions  of  animal  fibres,  from  a  fihmihis^ 
moft  certainly  befpeak  a  feeling,  and  cannot  be  explained  unlefs  we 
admit  it ;  and  if  feeling  be  not  a  property  of  matter,  but  owing  to 
a  fuperior  principle,  it  muff  follow,  that  the  motions  of  the  heart, 
and  other  muffles  of  animals,  after  being  feparated  from  their  bo¬ 
dies,  are  to  be  affribed  to  this  principle  ;  and  that  any  difficulties 
which  may  appear  in  this  matter  are  owing  to  our  ignorance  of 
the  nature  of  the  foul,  of  the  manner  of  its  exiflence,  and  of  its 
wonderful  union  with,  and  action  upon  the  body. 

CONCLUSION. 

AS  philofophical  inquiries,  however  agreeable  and  entertain¬ 
ing  they  may  be  to  the  mind,  become  flill  more  interefting 
when  they  can  be  applied  to  pracflice  ;  I  intended  to  have  fliewn, 
how  far  the  theory  of  the  vital  and  other  involuntary  motions, 
which  we  have  endeavoured  to  eftablifh,  may  be  ufeful  towards  ex¬ 
plaining  the  nature  of  feveral  difeafes,  and  confequently  towards 

pointing 

brain,  by  means  of  the  nerves,  has  been  cut  off ;  fuch  motions  as  proceed  from  iympathy, 
and  are  owing  to  the  irritation  of  fome  diftant  part,  ceafe  as  foon  as  the  brain  is  rendered 
unfit  for  action,  or  the  communication  with  it  is  interrupted,  becaufe  they  depend  on  a  per¬ 
ception  in  that  organ  from  which  the  nerves  proceed,  and  where  alone  the  caufe  of  theirr 
fympathy  is  to  be  found. 
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pointing  out  the  mof!:  proper  method  of  curing  them.  But,  as  this 
Effay  has  fwelled  to  a  much  greater  bulk  than  I  at  firfl  expedled,  I 
fliall  now,  omitting  that  part  of  my  defign,  conclude  with  a  reflec¬ 
tion  of  a  different  nature. 

From  what  has  been  offered,  then,  in  the  preceding  pages,  it  may 
appear,  how  unjuftly  the  fludy  of  phyfic  has  been  accufed  of  leading 
men  into  fcepticifm  and  irreligion.  A  little  philofophy  may  difpofe 
fome  men  to  Atheifm ;  but  a  more  extenfive  knowledge  of  nature, 
will  furely  have  the  contrary  effedf.  If  the  human  frame  is  con- 
fidered  as  a  mere  corporeal  fyftem,  which  derives  all  its  power  and 
energy  from  matter  and  motion;  it  may,  perhaps,  be  concluded, 
that  the  immenfe  univerfe  itfelf  is  deftitute  of  any  higher  principle: 
but  if,  as  we  have  endeavoured  to  fhew,  the  motions  and  adtions  of 
our  fmall  and  inconfiderablc  bodies,  are  all  to  be  referred  to  the  a- 
gency  of  an  immaterial  principle ;  how  much  more  neceffary  muff 
it  be  to  acknowledge,  as  the  author,  fuflainer,  and  fovereign  ruler 
of  the  univerfal  fyftem,  an  incorporeal  Nature  every  where  and  al¬ 
ways  prefent,  of  infinite  power,  wifdom,  and  goodnefs,  who  con- 
dudfs  the  motions  of  the  whole  by  the  moft  confummate  and  uner¬ 
ring  reafon,  without  being  prompted  to  it  by  any  other  impulfe, 
than  the  original  and  eternal  benevolence  of  his  nature ! 

Nam  quis  non  videt,  finite  fi  breve  corpus 
Subjicitur  menti,  mens  quanta  fit  ilia  fupremo 
C^se  regit  arbitrio  vaftum  quern  condidit  orbem  f 
Non  poterit  fine  confilio  tarn  parva  mover! 

Machina,  tarn  fragilis;  te  judice,  tanta  regetur 
Mentis  inops!  Credant  Epicuri  de  grege  porci  *. 

The  true  phyfiology,  therefore,  of  the  human  body,  not  only 
ferves  to  confute  thofe  philofophers  who,  rejedling  the  exiftence  of 
immaterial  beings,  aferibe  all  the  ph^snomena  and  operations  in  na¬ 
ture  to  the  powers  of  matter  and  motion ;  but,  at  laft,  like  all  other 
found  philofophy,  leads  us  up  to  the  firft  caufe  and  Supreme  Author 
of  all,  who  is  ever  to  be  adored  with  the  moft  profound  reverence 
by  the  rational  part  of  his  creation. 


*  Polignac.Anti-Lucret,  lib.  5.  Hn  1376.  <bc. 
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A  N 


I  N  U  I  R  Y 

INTO  THE 

CAUSES  which  promote 
The  CIRCULATION  of  the  FLUIDS 

IN  THE 

Very  Small  Vessels  of  Animals. 


Although  the  circulation  of  the  blood  has  been  almoft  uni- 
verfally  acknowledged  for  above  a  century  pad,  and  much 
has  been  written  in  order  to  explain  that  dodlrine  ;  yet 
there  are  feveral  things  relating  to  it  which  have  not  been,  hi¬ 
therto,  accounted  for  in  fo  fatisfadlory  a  manner  as  to  render  any 
farther  inquiry  into  them  fuperfluous  :  and  of  this  kind,  we  pre¬ 
fume,  is  the  motion  of  the  fluids  in  the  fmaller  vefTels. 

The  firfl  authors  who  embraced  the  Harvean  doftrine  feem  to 
have  afcribed  the  whole  of  the  circulation,  both  in  the  arteries 
and  veins,  to  the  force  of  the  heart  But  Borelli,  in  whofe  time 
it  was  believed  by  many,  that  the  arteries  and  veins  were  not  con¬ 
tinued  canals,  but  divided  by  an  intermediate  fpungy  fub (lance, 
plainly  faw,  that,  in  this  cafe,  the  blood  could  not  be  conveyed  in- 

D  d  2  to 

*  Jo.  Walaei  epift.  ad  Bartholin,  De  motu  chyli  et  fanguinis. 
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to  the  orihces  of  the  nafcent  veins,  by  any  force  of  the  arterial 
fluids  pufliing  it  forwards  j  and,  therefore,  he  fuppofes  it  to  enter 
them  in  the  fame  manner  as  the  particles  of  water  inflnuate  them- 
felves  into  a  fpunge  or  other  porous  fubflance  :  but  as,  in  his 
days,  the  properties  of  capillary  tubes  were  little  known,  it  is  no 
wonder  that,  after  declaring  attradlion  to  be  an  iinpoflible  thing, 
lie  afcribes  the  above  eflecls  to  the  gravity  of  the  fluid  itielf  ^  j  nor 
does  he  feem  to  have  been  fufliciently  aware,  that,  after  water 
has  rifen  to  a  certain  height  in  fmall  tubes,  or  a  certain  quantity 
of  it  has  been  received  into  porous  bodies,  no  more  of  it  will  en« 
ter  into  either. 

Pitcairn,  in  his  DlJJertatio  de  circidatlone  fanguinis  per  'vafa 
niimma,  after  fliewing  that  animal  fecretion  cannot  be  performed 
by  means  of  ferments  in  the  glands,  or  by  the  glands  adting  as 
flitres,  endeavours  to  prove,  that  the  various  fecretions  from  the 
blood  are  intirely  owing  to  the  different  diameters  of  the  fecretory 
veflels  :  but  he  makes  it  no  part  of  his  inquiry,  by  what  powers 
the  fluids  are  puflied  through  thefe  veflels.  However,  that  there 
might  appear  no  difhculty  in  the  motion  of  the  fluids  through  even 
the  fmallefl;  tubes  of  the  body,  nor  any  fufpicion  of  their  ftagna- 
ting  in  them,  we  have  lately  been  told,  that  the  blood  moves  more 
quickly  in  the  fmaller  than  in  the  larger  veflels  ;  an  aflertion  fo  in- 
confiftent  with  the  laws  of  hydraulics,  when  applied  to  the  ani¬ 
mal  frame,  that  it  could  fcarcely  have  been  expedled  to  have  dropt 
from  the  pen  of  Hoffman  f. 

But,  how  eafy  foever  it  may  have  appeared  to  fome  authors  to 
account  for  the  motion  of  the  fluids  in  the  fmall  veflels  of  ani¬ 
mals,  yet  whoever  conflders  the  refiflance  that  a  fluid,  moving 
through  the  aorta,  and  all  its  branches,  muff  meet  with  from  fric¬ 
tion,  which  increafes  as  the  diameters  of  the  veflels  decreafe,  and 
adds  to  this  the  mutual  atrradlion  and  cohefion  between  the  par¬ 
ticles  of  the  fluids  and  the  fldes  of  the  veflels  in  which  they  move, 
will  not  only  fee  that  there  is  fome  difficulty  in  this  matter,  but 

fufpedl 

*  RorelH  De  mot,  animal,  pars  2.  prop.  32. 

t  Frederic,  floff.  Syft.  med.  1.  i,  §  i.  c.  6.  No.  17. 
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fufpecl  that  neither  the  force  of  the  heart,  nor  the  alternate  con- 
tra(5lion  of  the  larger  arteries,  is  fufhcient  to  drive  the  fluids  thro' 
the  finalleft  veflels  of  the  brain,  tefies^  and  many  other  parts  of  the 
body. 

In  order,  however,  to  fet  this  affair  in  a  clearer  light,  we  fliall 
confider  the  feveral  caufes  to  which  the  circulation  of  the  blood  has 
been  commonly  afcribcd. 

I 

S  E  C  T.  I. 

Of  the  force  of  the  heart,  contra5lion  of  the  arteries,  gravity,  and  the 
attraEiion  of  capillary  tubes,  confidered  as  caifes  of  the  circulation  of 
the  fluids  in  the  fmall  veffels  of  animals, 

A  S  the  principal  caufe  which  moves  the  blood  through  the  body, 
r\  is  the  contradlion  of  the  heart,  let  us  firfl  inquire  how  far  this 
may  be  fuppofed  fufHcient  to  account  for  the  motion  of  the  fluids 
in  the  very  fmall  veflels  of  animals. 

If  the  force  with  which  the  blood  is  thrown,  by  the  left  ventricle 
of  the  heart,  into  the  aorta,  be  fuppofed  equal  to  the  preffure  of  a 
column  of  blood  90  inches  high  ^ ;  the  momentum  of  this  fluid  in 
any  artery  will  be  found,  by  multiplying  the  area  of  the  tranfverfe 
feclion  of  that  artery  into  90,  the  height  of  that  column  of  blood 
whofe  preffure  is  fuppofed  equal  to  the  protrufive  force  of  the  heart: 
for  the  produdl  gives  the  number  of  cubic  inches  or  parts  of  a  cubic 
inch  of  blood,  whofe  weight  is  equal  to  the  j^refling  power  with 
which  the  blood  is  driven  by  the  force  of  the  heart  into  that  artery. 

The  diameter  of  a  circulating  red  globule  of  blood  has  been  ge¬ 
nerally  reckoned  fomething  lefs  than  5-^  part  of  an  inch;  but 
Martine  has,  from  Leeuwenhoek’s  and  Jurin’s  later  obfervations, 

fhewn 

• 

*  The  Reverend  Dr  Hales,  from  a  variety  of  experiments  made  on  horfes,  dogs,  fheep, 
and  ocher  animals,  thinks  it  probable,  that  the  blood  would  rife  feven  feet  and  an  halt,  or 
90  inches,  in  a  tube  fixed  into  the  carotid  artery  of  a  middle-fixed  man.  Statical  eflays,  voJ.  2. 
p.  40. 
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Iliewn  it  to  be  T9Ty-T  ^  I  eeiMverhoek  has  ob- 

ferved,  that  one  of  thefe  globules  is  foinetimet>,  in  palling  through 
a  very  fmall  capillary  artery,  forced  to  change  its  figure  into  an  ob¬ 
long  fpheroid,  lb  that  the  diameter  of  fuch  an  artery  may  be  fup- 
pofed  nearly  equal  to  that  of  a  led  globule.  If  then,  for  the  fake 
of  more  ealy  computation,  we  fuppofe  the  diameter  of  a  red  capil¬ 
lary  artery  to  be  equal  to  P^^tt  of  an  inch,  the  area  of  its 

tranfverfe  fedlion  will  be  0.000  000  196,  and  this  multiplied  by  90 
gives  0.000  0176  parts  of  a  cubic  inch  of  blood,  which  amounts  to 
0.00466  or  3-'-4  part  of  a  grain  f ;  and  is  equal  to  the  momentum  of 
the  blood,  ariling  from  the  preding  force  of  the  heart,  in  a  capillary 
artery,  whofe  diameter  is  P^^t  of  an  inch,  upon  the  fuppoli- 

tion  that  there  were  no  lofs  of  motion  from  fridlion,  and  that  the 
areas  of  the  tranfverfe  fedtions  of  all  the  capillary  arteries  in  the 
imman  body  were  equal  to  that  of  the  aorta:  but  fnce  this  is  not 
the  cafe,  and  the  areas  of  the  former  greatly  exceed  that  of  the  lat¬ 
ter,  the  momentum  of  the  blood  in  a  capillary  red  artery  will  fall 
very  much  fliort  of  our  computation. 

To  illudrate  this;  let  us  fuppofe  a  pipe  A  of  an  inch  diameter, 
to  be  divided  into  feveral  branches,  and  at  laft  to  terminate  in  10000 
fmall  tubes  a^a^a^a^  each  part  of  an  inch  in  diameter  ;  the 
fum  of  the  areas  of  whofe  tranfverfe  fedlions  is  equal  to  that  of  A. 
If  a  fluid  be  puflied  thro’  fuch  a  fyftem  of  veffels,  with  any  given 
force,  the  velocities  in  the  fmall  tubes  a, a, a, a,  6'r.  will  be  equal  to 
the  velocity  in  A ;  and  their  momenta  niym^m^m.^  <6‘r.  all  taken  toge¬ 
ther,  will,  bating  fridlion,  be  juft  equal  to  the  momentum  M  in  the 
large  trunk  A,  i.  e»  m  ioooo=M  or  But  if  another  pipe 

B  of  the  fame  diameter  with  A  be  divided  fo  as  to  terminate  in 
300C00  fmall  tubes  b,b,b,b,  each  part  of  an  inch  diameter ; 
then,  altho’  a  fluid  be  puflied  thro’  the  two  trunks  A  and  B  with 
the  fame  velocity,  and  confequently  the  momentum  in  them  be  equal, 

yet 

*  Edinburgh  Medical  effays,  vol.  2.  art.  7. 

I  A  cubic  inch  of  warm  blood  is  reckoned  by  fome  266,  and  by  others  a  little  more  than 
267  grains :  but  Martine  feems  to  have  fixed  it  pretty  accurately  at  264I;  and,  for  the  lake 
of  even  numbers,  I  have  fuppofed  it  to  be  265  grains,  '' 
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yet  the  velocity  in  any  one  of  the  fmall  tubes  a,a,n,  will  be  to 
the  velocity  in  any  one  of  the  correfponding  tubes  h,b,b,  &c.  as 
30  to  I,  and  confequently  their  momenta  will  be  as  900  to  i. 

Dr  Keill  having,  by  meafuring  the  arteries  of  the  human  bo¬ 
dy,  fixed  the  proportions  of  the  branches  to  their  trunks  after  every 
divifion,  lays  down  a  method  for  calculating  in  what  degree  the 
velocity  of  the  blood  in  the  different  arteries  is  affecffed  by  the  in- 
creafe  of  the  capacity  of  the  veffels  through  which  it  flows  *  :  ac¬ 
cording  to  this  computation,  it  will  be  found,  that  the  velocity  of 
the  blood  in  an  artery  whofe  diameter  is  of  an  inch, 

ought  to  be  to  its  velocity  in  the  aorta^  as  i  to  345  ;  and  confequent¬ 
ly  the  momentum  of  the  blood  in  fuch  an  artery  muff;  be  345  x  345 
=i  19023:  times  lefs  than  we  have  computed  it  above,  ue.  =^4^x11902^ 
part  of  a  grain.  And  fince  a  globule  of  red  blood 
weighs  nearly  part  of  a  grain  f ,  it  follows,  that  the  mo¬ 

mentum  or  prefflng  force  of  fuch  a  globule  in  its  capillary  artery,  a- 
rifing  from  the  impulfion  of  the  heart,  does  not  exceed  twice  its 
own  weight. 

But  even  this  momentum^  however  fmall  it  may  appear,  muff:  be 
diminiflied  by  fridllon  :  the  precife  quantity  of  which,  although  it 
may  perhaps  be  difficult  precifely  to  determine  j  yet  that  it  muff: 
be  confiderable,  will  appear  from  what  follows. 

I .  If  two  pipes  of  equal  lengths,  whofe  diameters  are^V^V  and--||^^ 
parts  of  an  inch,  be,  one  after  another,  ferewed  into  the  fide  of  a 
veflel  at  the  perpendicular  diftance  of  four  feet  from  the  top  of  the 
water,  and  laid  parallel  to  the  horizon,  the  large  pipe  will  difeharge 
179,  and  the  fmall  pipe  6|  ounces  of  water,  in  half  a  minute. 
Hence  the  velocities  of  the  water  in  thefe  two  pipes  muff;  have  been 
as  1293  and  756  ;  and,  were  it  not  for  the  inequality  of  the  refiftance 
of  the  air,  the  velocity  in  the  large  pipe  would  have  been  ftill  great¬ 
er,  and  the  velocities  in  the  two  pipes  pretty  nearly  as  the  fquare- 
roots  of  their  refpedlive  diameters  f . 

Hence,  if  we  could  fuppofe  a  capillary  artery,  of  part  of 

an 
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an  inch  diameter,  to  go  off  dlrc<flly  from  the  beginning  of  the  aorta^ 
without  any  intermediate  branchings,  the  velocity  of  the  blood  in 
it  would  be  {^c  a  tens  paribus)  to  the  velocity  of  the  blood  in  the  aorta, 
nearly  as  ^^he  diameter  of  the  capillary  is  to  -/-ly  the  dia¬ 

meter  of  the  aorta,  i.  e,  as  i  to  37-4;  and  confec|uently  the  mo7nentum 
of  a  fingle  globule  in  fiich  a  capillary  artery  would  be  to  its  mo- 
mentim  in  the  aorta,  as  i  to  1398. 

2.  Further,  the  lofs  of  motion  from  fricflion  depends  not  only 
upon  the  fmallnefs  of  the  veffels,  but  alfo  upon  their  diftance  from 
the  heart :  for,  if  two  cylindrical  pipes,  whofe  common  diameter  is 

parts  of  an  incli,  and  whofe  lengths  are  2  feet  and  8  feet,  be 
fcrewed  into  the  fide  of  a  veffel  full  of  water,  at  the  diftance  of 
four  feet  from  the  top,  the  quantities  difcharged  in  half  a  minute 
will  be  97I-  ounces  by  the  long  pipe,  and  175  ounces  by  the  fliort 
one.  Hence  the  velocities  of  the  water  in  the  two  pipes  were  as 
97  7  and  173':  fo  that,  by  the  greater  quantity  of  friHipn  in  the 
longeft  pipe,  the  water  loft  above  f  of  its  velocity 

3.  Again,  the  velocity  of  the  blood  will  be  different  according  to 
the  different  angles  at  which  the  branches  go  off  from  their  trunks; 
and  the  various  flexures  and  convolutions  of  the  finall  arterial  rami¬ 
fications  muft  increafe  the  fridtion  in  them,  and  confequently  re¬ 
tard  the  motion  of  the  blood  confiderably.  This  feems  to  be  con¬ 
firmed  by  an  experiment  of  the  excellent  Dr  Hales ;  from  which  it 
appears,  that  the  velocity  of  the  blood  in  the  fmall  arteries  decreafes 
in  a  greater  proportion  than  it  ought  to  do  by  the  above-mentioned 
experiments  made  with  llreight  cylindrical  pipes ;  for,  having  flic 
up  the  inteftines  of  a  dog  from  one  end  to  the  other,  on  the  fide  op- 
pofite  to  that  where  the  bloocl-veffels  enter  them-,  and  having  fixed 
a  brafs  tube  into  the  deicending  aorta,  he  found  that,  with  a  pref- 
fure  equal  to  the  force  of  the  heart,  only  4  of  the  water  paffed  in  a 
given  time  through  the  fit  arteries  of  the  inteftines  that  flowed 
through  the  mefenterics  when  cut  through  at  their  entry  into  the 
inteftinal  tube;  notwithflanding  that  the  area  of  the  orifices 
of  all  the  former  exceeded  that  of  the  latter,  and  that  the  diameters 

of 
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of  the  cut  mefenterlcs  did  not  exceed  four  times  the  diameters  of 
the  converging  flit  arteries  of  the  inteilines 

From  what  has  been  faid  it  appears,  that  the  velocity  of  the 
blood  will  not  be  the  fame  in  all  the  arteries  of  the  fame  diameter, 
(as  fome  have  imagined),  but  will  be  greater  or  lefs,  according  to 
their  diflance  from  the  heart,  the  excefs  of  the  areas  of  the  branches 
above  their  trunks,  the  angles  at  which  they  go  off,  and  the  number 
and  degree  of  their  flexures. 

Agreeable  to  this,  Hales  obferved,  that,  in  a  capillary  artery  of 
the  lungs  of  a  frog  (where  the  diflance  from  the  heart  is  but  fmall, 
and  where  the  excefs  of  the  areas  of  all  the  branches  above  their  trunk 
is  not  near  fo  great  as  in  the  other  parts  of  the  body),  the  blood 
moved  forty-three  times  fader  than  in  a  capillary  artery  of  one 
of  the  mufcles  of  the  abdomen  f :  and  it  is  probable  that,  next 
to  the  lungs,  the  blood  moves  quickeft  through  the  veffels  of  the 
heart.  In  confequence  of  this  quick  circulation,  it  mud  be  evident, 
whether  we  fuppofe  animal  heat  to  arife  from  the  friclion  of  the 
blood  on  the  ddes  of  the  veffels,  or  from  an  intedine  motion,  that, 
C(Steris  paribus,  more  heat  mud  be  generated  in  the  lungs  and  heart 
than  anywhere  elfe;  and  hence  the  neceflity  of  continual  fupplies 
of  fredi  air  to  cool  the  blood  in  its  paffage  through  the  pulmonary 
veffels.  Nor  is  this  opinion  founded  in  theory  alone ;  for,  upon 
trial  it  will  appear,  that  the  greated  heat  in  animals  is,  almod  al¬ 
ways,  about  the  heart.  In  a  jackdaw,  the  heat  under  the  wing  rai- 
fed  the  mercury  in  the  thermometer  to  1 04  degrees  of  Farenheit’s  fcale ; 
in  the  mtejiinum  redium,  it  rofe  to  loyf;  and,  when  applied  to  the 
heart,  to  109,  And  agreeably  to  this,- 1  have  found  the  heat  in  the 
heart  of  a  pigeon  above  a  degree  greater  than  that  in  the  re  Bum. 

Upon  the  whole,  if  the  momentum  of  a  dngle  red  globule  of  blood 
arifing  from  the  prelfing  force  of  the  heart,  does  not  in  its  capillary 
artery,  even  bating  friclion,  exceed  twice  its  own  weight  or 
part  of  a  grainj  and  if  that  lofs  of  motion  which  it  mud  have 
fudained  by  fridlion  in  its  way  from  the  heart  thither  be  confider- 

E  e  able, 
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able,  as  one  may  reafonably  conclude  from  what  has  been  advan¬ 
ced  upon  this  head;  it  will  follow,  that  the  remaining  force  of  fuch 
a  globu.e,  when  it  arrives  at  a  red  capillary  artery,  will  probably 
fall  fhort  of  its  own  weight,  and  will  be  fo  extremely  fmall  that  it 
can  fcarcely  be  fuppofed  fufficient  to  overcome  the  relilfance  it  mull 
meet  with  in  palling  through  a  velfel  by  which  it  is  clofely  embra¬ 
ced  on  all  fides,  although  the  fluid  before  it  in  the  capillary  veins 
were  no  obflacle  in  its  way. 

I  defire  that  it  may  be  here  underftood,  that  the  above  calculations 
are  not  offered  as  demonflrations,  but  rather  as  illuflrations,  in  the 
prefent  queftion  concerning  the  force  of  the  blood  in  the  fmaller 
veffels  ;  and,  allowing  that  by  them  the  momentum  of  a  red  globule 
in  its  capillary  artery  comes  out  too  fmall,  either  from  our  having, 
with  Dr  Hales,  rated  the  force  of  the  left  ventricle  of  the  heart  too 
low,  or,  with  Keill,  the  number  of  branchings  of  the  arteries,  and 
the  proportion  they  bear  to  their  trunks,  too  high  ;  yet  it  is  evident, 
that  the  force  of  the  heart  is  infufhcient  to  puili  the  fluids  thro’  all 
the  inferior  orders  of  veffels  ;  or,  which  is  the  fame  thing,  that  the 
left  ventricle  of  the  heart  does  not,  by  its  diredl  projectile  force  at 
every  contradlion,  move  forwards  the  whole  circulating  fluids  in  all 
the  veffels  of  the  body. 

Hales  obferved  the  motion  of  the  blood  to  be  accelerated  by 
every  Jyjlole  of  the  heart,  not  only  in  the  fmall  arteries,  but  alfo  in 
the  nafcent  veins  of  the  lungs  of  a  frog  * ;  and  Leeuwenhoek  af- 
fures  us  he  has  feen  the  fame  thing  in  other  parts  of  various  ani¬ 
mals  :  fo  that  it  is  fcarce  to  be  doubted,  that  the  projeclile  force  of 
the  heart  reaches  at  leafl  as  far  as  the  capillary  arteries  of  the  firfl 
order,  nay,  is  probably  continued  for  fome  Imall  way  along  their 
correfponding  veins,  efpecially  when  they  are  near  the  heart. 

But  that  the  7nomentum  of  the  blood  in  the  red  capillary  arteries, 
at  any  confiderable  diftance  from  the  heart,  mufl  be  very  fmall, 
will  appeal-  from  an  obfervation  of  Dr  Hales  ;  according  to  which 
the  velocity  of  the  blood  in  one  of  thefe  arteries  in  the  abdomen  of 
a  frog,  was  near  900  times  lefs  than  the  equable  velocity  of  this 
duid  in  the  aorta  of  a  man  f  ;  and  confequently  2.6  times  lefs  than 

we 
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we  have  computed  it  to  be  in  a  human  red  capillary :  wherefore  the 
excefs  of  the  momentum  of  a  red  globule,  in  fuch  an  artery  of  a  frog, 
above  the  refinance  it  had  to  overcome,  only  amounted  to 
part  of  a  grain,  and  fo  muft  have  fallen  a  good  deal  Ihort  of  y  of 
its  own  weight ;  fuppofing  the  globules  of  red  blood  in  a  man  and 
a  frog  to  be  of  the  fame  magnitude,  which  does  not  feem  impro¬ 
bable  *. 

If  then  the  remaining  ^nomentum  of  a  red  globule  in  its  capillary 
artery,  after  having  overcome  the  refinance  of  the  anterior  blood  in 
its  correfponding  vein,'  does  not  amount  to  y  of  its  own  weight ;  it 
is  plain,  that  the  ferous  and  fmaller  globules  which  move  along 
with  the  red  ones  mud  be  applied,  by  the  projedlile  force  of  the 
heart,  to  the  orifices  of  the  lateral  ferous  arteries  with  an  inconfider- 
able  force,  fuch  as  will  be  unable  to  pufii  thefe  fiuids  through 
the  ferous,  lymphatic,  and,  for  aught  we  know,  thro’  many  more 
inferior  orders  of  vefiels. 

To  illudrate  this  matter  further,  we  fiiall,  upon  the  principles 
above,  endeavour  to  invedigate  the  force  of  the  heart  at  the  origin 
of  the  nerves. 

Leeuwenhoek  fays,  that  he  difcovered  vefiels  in  the  cortical 
part  of  the  brain,  which  could  not  admit  a  globule,  whofe  dia¬ 
meter  was  tt¥ooo  part  of  an  inch  f  ;  and  that  he  obferved  the  fi¬ 
bres  of  its  medullary  fubftance  to  be  either  quadrangular  or  hex- 
angular  :  hence  he  concludes,  that  they  mull  be  compofed  of  fmal¬ 
ler  fibres,  whofe  extreme  minutcnefs  made  it  impofiible  for  him  to 
difcover  their  figure,  nor  does  he  think  they  can  ever  be  I’een  dil- 
tinclly  by  human  eyes 

Dr  Porterfield  has,  indeed,  from  an  experiment  of  Hook’s, 
computed  the  diameter  of  a  fingle  nervous  fibre  to  be  yt^oo  part  of 
an  inch  || :  but,  as  the  bell  microfcopes  have  never  been  able  to 
difcover  any  cavities  in  the  nerves,  it  is  certain,  that,  if  they  are 
hollow  tubes  at  all,  the  diameter  of  their  cavities  muft  be  a  great 
deal  lefs  than  this,  and  perhaps  fall  fliort  of  y^Wo  part  of  an  inch  j 

E  e  2  for 
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for  a  inicrofcope,  which  magnifies  the  diameter  of  an  objecfb  800 
times,  would,  upon  this  fuppofition,  make  the  cavities  of  the 
nerves  app<^ar  equal  to  a  point  whofe  diameter  is  part  of  an  inch, 
which  is  an  obje(5l  that  may  be  difcovered  by  a  good  eye.  Leeu¬ 
wenhoek,  it  is  true,  when  turned  of  eighty,  pretended  to  have  feeii 
cavities  in  the  nerves.  But  befides  that  no  body  has  been  able  to 
confirm  the  obfervation  fince  his  death,  even  he  himfelf  could  never 
jfiiew  them  to  others,  as  appears  from  the  following  palTage  in  his 
3 2d  epifile  :  “  Id  unum  in  hoc  negotio  male  me  habet,  quod  cavi- 
“  tates  illas  nemini  polTum  confpicuas  exhibere ;  nam  fimulac  illas 
“  oculis  meis  examinandas  admoveo,  ilico  et  minuto  citius  per  ex- 
ficcationem  confidunt.”  Now,  if  the  ultimate  fibres  of  the  me^ 
diiUa  oblongata  were  fo  fine  that  he  could  difcover  nothing  of  their 
fiiape  or  figure,  as  he  himfelf  confefies,  it  is  not  probable  that  he 
could  lee  the  cavities  of  the  nerves,  which  feem  to  be  a  production 
or  ihofe  fibres,  and  at  leaft  equally  fubtile. 

But,  left  any  flrould  think  that  the  motion  of  a  fluid  through 
fuch  extremely  fmall  vefiTels  as  the  nerves  almoft  impoflible.  let  him 
reflect  on  the  infinite  divifibility  of  matter,  and  particularly  on  the 
extraordinary  duftiiity  of  gold,  which  may  be  fo  laid  over  filver  as. 
that  the  thicknefs  of  the  gold  (in  which  however  the  beft  inicrofcope 
can  difcover  no  pore)  lhall  not  amount  to  P^tt  of  an 

inch  ;  7.  e.  part  of  what  we  fuppofe  the  diameter  of  the  cavity 
of  a  nerve  may  be:  hence  the  particles  of  fuch  a  leaf  of  gold  fwim^ 
ming  in  a  fluid  may  pals  more  eafily  through  the  nerves,  than  a 
Angle  globule  of  reel  blood  does  through  its  capillary  artery. 

f  URTHER,  a  foap-bubble,  according  to  Sir  Ifaac  Newton,  exhi¬ 
bits,  before  it  breaks,  a  black  fpot  upon  its  upper  part,  the  thick¬ 
nefs  of  which,  by  his  computation,  fcarcely  exceeds  00  part 

of  an  inch.  Hence  we  fee,  that  a  fluid  compofed  of  foap  and  war 
ter- may  be  divided  into  parts  whofe  diameter  is  fifteen  times  lefs 
than  that  which  we  have  afligned  to  the  nerves ;  and  confequently 
that  fuch  a  compound  fluid  may  eafily  pafs  through  their  cavities.. 
Let  us  then  fuppofe  the  diameter  of  the  cavity  of  a  nerve  to  a- 

inount 
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mount  to  of  inch,  and  the  area  of  its  tranfverfe 

feclion  will  be  0.0000000000196;  which  multiplied  into  90  (the 
height  of  a  column  of  blood  whofe  v/eight  is  fuppofed  equal  to  the 
prelling  force  of  the  left  ventricle  of  the  heart)  gives  0.00000000176 
parts  of  a  cubic  inch  of  blood,  or  of  a  grain ;  Vv^hich 

would  be  equal  to  the  momentum  of  the  animal  fpirits  at  the  origin 
of  the  nerves,  ariling  from  the  impullive  force  of  the  heart,  if  there 
were  no  lofs  of  motion  from  fritdlon,  and  if  the  area  of  the  tranfverfe- 
fedtion  of  the  aorta  were  equal  to  the  area  of  the  tranfverfe  fedtions 
of  all  the  extreme  capillary  velTels,  in  which  the  numerous  branches 
and  ramifications  derived  from  the  aorta  at  laft  terminate.  But,  if 
we  confider  how  greatly  the  latter  mull  exceed  the  former,  and,  up¬ 
on  Dr  Keill’s  principles,  enter  into  a  computation  of  the  effedt  which 
this  mull  have  upon  the  motion  of  the  nervous  fluid ;  w’e  fliall  find, 
that  its  velocity  will  be  to  that  of  the  blood  in  the  aorta  nearly  as 
I  to  20000  ;  and  confequcntly  that  the  momentiun  of  the  nervous^ 
fluid,  arifing  from  the  protrufive  force  of  the  heart,  will  be  only  e- 
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qual  to 

If  we  imagine  a  fphere  to  be  coinpofed  of  the  particles  of  the  ner¬ 
vous  fluid,,  whofe  diameter  is  equal  to  the  diameter  which  we  have 
alTigned  to  the  cavity  of  a  nerve ;  then,  taking  its  fpecific  gravity 
to  be  the  fame  with  that  of  water,  its  weight  will  amount  to> 
TTTT^TvIryTT^'Ti  P^rt  of  a  grain,  i.  e.,  near  19  times  more  than  the 
force  with  which  it  is  pufhed  forward  by  the  contraction  of  the- 
left  ventricle  of  the  heart,  even  upon  the  fuppofition  that  it  had  met 
with  no  refiftance  from  friction  in  its  paffage  through  the  finaiP 
vefl'els  of  the  brain.  Plence  the  tiiomcnttwi  of  a  fmall  fphere  of  ani¬ 
mal  fpirits  in  a  nerve  is  38  times  lefs  in  proportion  to  its  weight, 
than  the  moving  force  of  a  globule  of  red  blood  in  its  capillary 
artery.  And  the  difference  of  their  forces  will  be  ftill  greater,  in 
proportion  to  the  refiftance  which  each  has  to  overcome ;  fince  the 
refidance  to  the  motion  of  a  fluid  from  friedion  muff  be,  cateris' 
paribus,  as  much  greater  in  the  nerves  than  in  the  red  capillary 
arteries,  as  the  diameter  of  the  latter  exceeds  the  diameter  of  the; 
former. 

Further-^. 
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Fur T PIER,  Fnce  the  longer  any  capillary  is,  the  more  will  the 
motion  of  a  fluid  be  retarded,  and  coiflequently  its  force  be  dimi- 
niflied  in  it  *,  it  is  eafy  to  fee  that  in  the  nerves,  whofe  cavities  are 
fo  inconceivably  fmall,  but  whofe  length  is  generally  confiderable, 
the  force  of  the  heart,  which  we  have  (hewn  to  be  very  little,  rnufl 
be  unable  to  overcome  the  fricflion,  nay  even  the  mutual  attradlion 
of  cohcfion  betwixt  them  and  their  fluid,  and  confequently  be,  of 
itfelf,  infufiicient  to  propel!  the  animal  fpirits  to  the  different  parts 
of  the  body.  And  this,  even  upon  the  fuppofldon  that  the  nerves 
were  continued  directly  from  the  minute  capillary  arteries :  but,  if 
we  conflder  how  much  the  force  of  the  blood  muft  be  broken  in 
palling  through  the  infinitely  convoluted  and  amazingly  fine  veffels 
of  the  cortical  part  of  the  brain,  together  with  the  follicles  in  which 
thefe  veffels  are  imagined,  by  fome,  to  terminate,  what  we  have  been 
contending  for  will  appear  more  evident. 

Lastly,  Do  not  thefe  arguments  receive  additional  weight  from 
thofe  experiments  which  flrew  that  the  brain  may  be  nouriflied,  may 
perform  its  oflice,  and  afford  fuflicient  fupply  of  fpirits  for  carrying 
on  all  the  vital  and  animal  fundlions,  although  the  blood  be  driven 
by  the  heart  into  its  veffels  with  much  lefs  force  than  ufual  ?  Thus 
the  illuftrious  Baron  Van  Swieten  informs  us,  that  he  tied  both  the 
carotid  arteries  of  a  dog  without  any  obfervable  harm  to  him  j  nay, 
that  he  continued  twelve  days  healthful  and  lively :  after  which  time 
he  opened  his  flxull,  but  could  difeover  nothing  preternatural  in  the 
brain  Now,  as  in  this  animal  the  brain  could  only  be  fupplied 
by  the  vertebral  arteries  which  inofculate  with  the  carotids,  the  ve¬ 
locity,  and  confequently  the  momentum  of  the  blood,  muft,  at  the 
fame  time  that  it  was  confiderably  leffened  in  the  ramifications  of 
the  former,  have  been  fo  much  diminifhed  in  thofe  of  the  latter  (by 
reafon  of  the  fmallnefs  of  the  branches  with  which  they  communi¬ 
cate,  compared  with  the  trunks  of  the  carotids)  as  to  fliew  that  the 
fecretion  of  the  nervous  fluid,  and  its  derivation  to  the  feveral  parts 
of  the  body  do  not  fo  much  depend  upon  the  force  of  the  heart  as 

has 
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has  been  generally  imagined,  but  muft,  in  a  great  meafure,  be  owing 
to  fome  other  caufe. 

Having  fhewn  how  inconfiderablc  the  7nomentum  oi  the  fluids 
arifing  from  the  projeclile  force  of  the  heart  mufl  be,  in  the  inferior 
orders  of  veflhls,  and  particularly  at  the  origin  of  the  nerves  ;  we 
come  now  to  take  fomewhat  a  diflerent  view  of  the  matter,  and 
to  compare  the  force  of  the  left  ventricle  of  the  heart  with  the 
obftacles  it  has  to  overcome,  upon  the  fuppofltion  that  at  each  fyj^oh 
it  puihes  forward  the  whole  fluids  in  all  the  arteries  and  veins  of  the 
body. 

Bor  EL  L  I  computed  the  reflflance  which  the  blood  meets  with  in 
circulating  thro’  all  the  veflels,  to  be  equal  to  1 80000  pounds  weight 
but  tho’this  be  over-rating  the  matter  much,yet, after  all  the  abatements 
that  can  be  reafonably  made,  there  will  remain  a  reflflance  far  too  great 
to  be  overcome  by  the  force  alone  of  the  left  ventricle  of  the  heart ;  a 
force  which  cannot,  in  man,  amount  to  above  60  pounds  weight  f, 
as  far  as  can  be  gathered  from  the  lateft  and  beft  experiments  which 
have  been  made  on  other  animals,  in  order  to  determine  the  pref- 
flng  force  of  their  heart.  Yet,  inconflderable  as  this  force  is,  it  is 
not  to  be  regarded  as  that  which  is  communicated  to  the  blood  in 
the  aorta^  but  only  as  the  preflTure  or  weight  fuflained  by  the  whole 
internal  furface  of  the  left  ventricle  of  the  heart  jufl  when  it  begins 
to  contradl ;  and  the  force  with  which  the  blood  is  impelled  into  the 
aorta  will  (flnce  fluids  prefs  equally  undequaque)  bear  no  greater  pro¬ 
portion  to  this,  than  the  area  of  the  orifice  of  the  aorta  does  to  the 
whole  internal  furface  of  the  left  ventricle  of  the  heart ;  L  e.  fuppo- 
fing  the  area  of  the  orifice  of  the  aorta  —0.5  of  a  fquare  inch,  and 
the  internal  furface  of  the  left  ventricle  =  1 3  fquare  inches  J,  as  r 
to  30  ;  and  therefore  the  force  with  which  the  blood  is  puflied  into 
the  aorta  mufl  fall  fliort  of  f  of  6q  pounds  weight.  Hence  a  reflflance 
in  the  aorta  equal  to  two  pounds,  will  require  a  force  of  above  60 
pounds  exerted  by  the  whole  internal  furface  of  the  left  ventricle 

of 


*  De  motu  animal,  part.  2.  prop.  73. 

t  Hales  makes  it  only  51  pounds  j  Statical  E%s,  vol.  2.  p.  40, 
$  Hales,  loc.  cit, 
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of  the  heart  to  overcome  it:  from  which  it  follows,  either  that  the 
refinance  to  the  motion  of  the  blood  in  the  aorta,  and  all  its  branches 
and  ramifications,  mud  be  lefs  than  two  pounds,  which  I  believe  no 
body  will  affirm;  or  elfe  that  the  protrufive  force  of  the  left  ven¬ 
tricle  of  the  heart  alone,  is  unable  to  drive  the  blood  through  all 
thefe  veffels,  and  confequently  infufficient,  without  the  affiftance  of 
fome  other  power,  to  carry  on  the  circulation. 

If  any  on  this  occafion  fliould,  with  Borelli,  have  recourfe  to  the 
%'is  percujlonu,  we  need  only  obferve,  that  the  force  of  the  heart  is 
not  a  percufTive,  but  a  preffing  one  ;  fo  that,  altho’  the  lead;  per- 
cuffive  force  may  be  greater  than  any  finite  quiefeent  refidance,  yet 
this  will  not  held  true  of  a  preffing  force,  which,  in  order  to  have 
any  fenfible  effedl,  mud  be  greater  than  the  refidance  which  it  has 
to  overcome  :  to  fay  otherwife,  is  to  affirm  that,  with  the  prefling 
force  of  one’s  hand,  we  might  move  a  mountain. 

Nor  is  Dr  Keill’s  account  of  this  matter  more  fatisfadlory,  *viz, 
that  the  blood  being  once  put  in  motion,  a  very  fmall  force  in 
the  heart  may  be  fufficient  to  keep  it  always  in  that  date ;  for  this 
force  mud  be  equal  to  the  lofs  of  motion  fudained  by  the  blood  in 
every  circulation,  and  confequently  to  the  refidance  which  this  fluid 
meets  with  in  its  paffage  thro’  all  the  veflTels  of  the  body;  a  refid¬ 
ance  by  far  too  great  to  be  balanced  by  the  few  ounces  to  which 
that  ingenious  author  has  reduced  the  force  of  the  left  ventricle  of 
the  heart  *. 

But  that  the  foundation  upon  which  Dr  Keill  proceeds  is  falfe, 
and  that  the  heart  can  really  communicate  a  new  motion  to  the 
blood  when  the  old  one  is  in  a  great  meafure  lod,  and  after  all  the 
fluids  have  been  for  fome  time  ahnod  at  a  dand,  is  evident  from  the 
recovery  of  people  who  have  been  feized  with  2ifyncope,  and  from  the 
revival  of  the  deeping  animals,  which,  in  appearance,  lie  dead  all  the 
winter.  Further,  fince  the  blood,  when  it  returns  to  the  right  ventricle 
of  the  heart  has  fcarce  of  the  force  with  which  it  was  thrown 
into  the  aorta  f,  it  is  plain  that  it  acquires,  every  circulation,  of 
its  force  in  paffing  thro’  the  heart  and  lungs. 

Thus 

*  Tentam.  med,  phyf.  3.  de  vl  cordis. 

\  Hales’s  Statical  Effays,  vol.  2. 
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Thus  much  being  faid  to  fliew  that  the  force  of  the  heart  is,  of 
itfelf,  not  fufEcient  to  carry  on  the  circulation,  we  fhall  next  briefly 
canfider  the  alternate  contradlion  of  the  aorta  and  its  branches, 
which  has  been  juftly  reckoned  among  the  chief  caufes  of  the  mo¬ 
tion  of  the  blood. 

The  blood  which  is  thrown  out  at  every  fyjlole  by  the  left  ventricle 
of  the  heart,  is  not  inftantly  tranfmitted  through  the  capillary  arte¬ 
ries  into  their  correfponding  veins,  but  the  greatefl  part  of  it  is  ac^ 
cumulated  in  the  now  dilated  arteries,  and  is,  during  their  fucceed- 
ing  contradlion,  conveyed  on  through  the  finaller  vcflels.  This  con- 
tradlion  however  of  the  arteries  may,  perhaps,  be  confldered  rather 
as  a  continuation  of  the  force  of  the  heart  than  as  any  new  power 
imprefled  on  or  communicated  to  the  blood  ;  flnee  it  does  not  ap¬ 
pear  that  the  arteries  contra(5t  with  a  greater  force  than  that  by 
which  they  were  dilated.  But,  whatever  may  be  the  force  with 
which  the  aorta  and  its  branches  reftore  themfelves,  we  know  that 
it  is  lefs  than  the  fyftolic  power  of  the  left  ventricle  of  the  heart  ; 
becaufe  the  blood  is  projedled  to  a  greater  diftance  from  a  cut  arte 
ry  during  its  diafiole^  than  in  the  time  of  its  fyjiole.  Hence  it  fol¬ 
lows,  that,  if  the  force  of  the  heart  is  infufiicient  to  account  for  the 
motion  of  the  fluids  through  the  inferior  orders  of  velfels,  the  al¬ 
ternate  contraction  of  the  mufcular  coat  of  the  aorta  and  its  branches 
mull  be  fo  likewife.  It  is,  however,  to  be  obferved,  that  the  fan- 
guiferous  arteries,  whofe  numerous  branches  are  difperfed  every 
where  through  the  body,  muft  not  only,  by  their  alternate  contrac¬ 
tion,  contribute  to  pulh  forward  their  contained  fluids,  but  alfo,  by 
their  dilatation,  fo  comprefs  the  inferior  orders  of  velfels,  as  fome- 
what  to  promote  the  motion  of  the  fluids  in  them  I  fliall  only 
add  on  this  head,  that,  as  the  alternate  contraction  of  the  arteries 
depends  intirely  upon  their  preceeding  dilatation  by  the  heart,  fo  in 
the  ferous  and  inferior  orders  of  arterial  vefl'els,  to  which  the  pro- 

F  f  jectile 


Vid.  Edinburgh  Medical  cflays,  vol.  5.  p.  2.  edit,  3.  p.  39.  where  this  point  is  v/ell  il* 
luftrated  by  the  ingenious  Dr  Gilchrift. 
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jedlile  force  of  the  heart  feems  not  to  reach,  there  is  no  fnch  alternate 
dilatation  and  contra(5llon  to  be  obferved 

>  With  refpecl  to  gravity,  which  fome  have  reckoned  among  the 
caufcs  promoting  the  circulation,  it  is  fufficient  to  obferve,  that  in 
a  horizontal  pofition  of  the  body,  it  can  have  no  efFe(5t ;  and,  in  an 
erecfl  one,  it  muft  retard  the  return  of  the  blood  by  the  ca^a  in¬ 
ferior.^  as  much  as  it  promotes  its  motion  downwards  in  the  aorta 
and  its  branches. 

There  is  fcarcely  any  thing  that  fooner  or  more  naturally  flrikes 
the  mind  of  one  who  inquires  into  the  caufes  of  the  motion  of  the 
fluids  in  the  very  minute  veflels  of  animals,  as  well  as  vegetables, 
than  that  power  of  capillary  tubes  in  attradling  liquors.  But  al¬ 
though  the  attra(5tive  power  of  thefe  tubes  may  aflifl:  us  in  account¬ 
ing  for  the  abforption  of  fluids  by  the  velTels  called  abforbents,  as 
we  fliall  afterwards  have  occafion  to  fliew  ;  yet  it  muft  appear  evi¬ 
dent  to  thofe  who  are  acquainted  with  the  properties  of  thefe  tubes, 
that  this  attraction  can  be  of  no  ufe  in  promoting  the  circulation  of 
the  blood  in  the  capillary  arteries  and  veins  ;  fince  thefe  veflels  are 
always  full  ;  or,  if  they  were  not,  the  fluids  would  be  determined, 
by  this  attradlion,  equally  backwards  towards  the  larger  arteries  as 
onwards  to  the  veins. 


SECT.  II. 

That  the  vibratory  motion  of  the  fmall  ‘ueffeh  of  animals  is  the  'principal 
caife  promoting  the  circulation  of  their fiiids. 


T"  TA  V  I  N  G  fhewn  the  infufiiciency  of  the  powers  already  men« 
tioned  to  account  for  the  circulation  of  the  fluids  in  the  very 
fmall  veflels  of  animals,  we  lhall  now  proceed  to  explain  what  we 
imagine  to  be  the  principal  caufe  of  this  circulation. 

Although, 


*  Leeuwenhoek,  Epift,  65.  p.  167. 
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/  Al  THOU  G  H,  as  has  been  obferved  above,  the  regular  alternate  pul- 
/lation  of  the  arteries  does  not  extend  beyond  the  capillaries  of  the 
firfV  order,  except,  perhaps,  in  parts  very  near  the  heart  ;  yet  we  are 
njt  to  confider  the  ferous,  lymphatic,  and  other  hill  fnialler  veffels, 
as  unadlive  canals  not  contributing  to  promote  the  circulation  of 
their  different  fluids  :  on  the  contrary,  it  is  probable,  that  thefe  vef¬ 
fels  are  continually  agitated  with  fmall  alternate  contradlions,  to 
which  the  circulation  in  them  is  in  a  great  meafure  owing. 

Several  phyfiological  writers  have  fuppofed  an  ofcillatory  mo¬ 
tion  in  the  fmall  veffels  of  animals  * ;  but  few  have  faid  any  thing 
fatisfadfory  concerning  its  caufe.  Baglivi  fuppofed  that  the  mem¬ 
branous  parts  of  the  body  derived  their  ofcillations  from  the  dura 
mater  ;  and  that  the  vafcular  fyhem  and  flehiy  fibres  had  theirs 
from  the  heart :  but,  as  it  is  now  certain,  that  the  dura  mater  has  no 
other  motion  than  what  arifes  from  the  pulfation  of  its  own  vef¬ 
fels  or  thofe  of  the  brain ;  and  as  the  alternate  contra61ion  of  the 
arteries,  depending  upon  their  preceding  dilatation  by  the  blood 
thrown  out  by  the  heart,  has  no  place  in  the  ferous,  lymphatic, 
and  inferior  orders  of  veffels,  the  vibratory  motions  of  thefe  ca¬ 
nals  mull  be  deduced  from  fome  other  caufe. 

Many  experiments  and  obfervations  fliew  that  the  mufcular 
fibres  of  animals  are  fo  framed,  as  to  be  readily  excited  into  con- 
tradlion  by  a  Jiimulus,  The  fmall  veffels,  therefore,  which  have  a 
mufcular  coat,  as  well  as  the  larger  ones,  mufl  neceffarily  be  agi¬ 
tated  with  alternate  contradlions,  as  often  as  they  are  adled  upon 
by  any  thing  capable  of  gently  irritating  them ;  but  fuch  are  the 
blood  and  the  finer  fluids,  which,  while  they  pafs  flowly  through 
the  fmall  veflels,  flimulate  their  internal  furface,  and  excite  in  them 
gentle  but  repeated  contradlions. 

Some  of  the  greatefl  philofophers  and  phyficians,  of  ancient  as 
well  as  later  times,  have  imagined  the  blood  to  be  a  very  active 
fluid,  endowed  with  uncommon  qualities,  and,  as  it  were,  the 

F  f  2  fource 

*  Among. others,  the  learned  De  Gorter,  in  his  treatife  De  7notu  vitali,  has  not  only  ad¬ 
mitted  a  vital  ofcillatory  motion  in  the  fmall  veffels,  but  endeavours  to  fhew,  that,  without 
this,  the  force  of,  the  heart  would  be  unable  to  carry  on  the  circulation,  §  5<}. 
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fource  of  life  *  ;  nor  do  they  feem  to  have  been  led  into  this  opi¬ 
nion  fo  much  from  any  favourite  theory,  as  from  experiments  and 
obfervations  on  living  animals.  But,  without  entering  into,  mhch 
lels  defending,  the  peculiar  notions  of  thofe  authors  concerning 
the  blood,  we  fhall  only  fay,  that  this  fluid  is  well  fitted  to  adt  as 
a  gentle  Jilmuhis  upon  the  fenfible  fibres  of  animals,  whether  we 
Confider  its  compofition,  heat,  or  intefline  motion  :  for,  while  the 
faline  and  other  acrid  particles  in  the  blood  render  it  proper  for 
irritating  the  tender  velfels,  its  heat  and  intefline  motion  keep  all 
its  parts  in  a  perpetually  vibrating  flate,  which  mufl  increafe  their 
flimulating  power  Agreeably  to  this,  we  find,  that,  in  many 
infecls  and  fome  larger  animals,  the  circulation  becomes  more  lan¬ 
guid  as  the  weather  grows  colder,  and  that,  in  the  winter,  it  is 
wholel^  at  a  fland,  till,  by  the  warmth  of  the  returning  fpring,  the 
particles  of  the  fluids  begin  to  be  briflcly  agitated,  and  confequent- 
]y  the  folids  flimulated  into  contraeflion.  Harvey  has  long  fince 
remarked,  that  the  hearts  of  feveral  Ihell-fiflies  are  only  feen  to  beat 
in  warm  weather  J  ;  and  the  curious  obfervations  of  M.  de  Reaumur 
have  fiiewn  us,  that  the  lives  of  infedls  may  be  lengthened  or  Ihort- 
ened,  and  made  more  or  lefs  adlive,  by  expofing  them  to  different: 
degrees  of  heat  and  cold 

Thus  much  being  faid  to  lliew,  that  the  blood  is  well  fitted  to. 
adt  as  a  Jlimulus,  we  fliall  offer  fome  further  confiderations  to  prove^ 
that  the  fmall  veffels  are,  by  its  influence,  really  excited  into  alter*- 
nate  contradlions. 

I .  We  are  led  to  conclude  this  from  what  we  obferve  in  the,: 
larger  canals  and  veffels  of  animals.  Thus  the  feveral  portions  of 
the  inteflinal  tube  are  follicited  into  alternate  contradtions  by 
the  aliment,  air,  and  bile,  flretching  their  coats  and  flimulating 
their  internal  furface  :  and,  as  we  imagine  an  alternate  motion  ia- 

the 

*  Arlftot.  Hlftor.  animal,  lib.  3.  cap.  19.;  and,  Harvey  De  generatione  animal,  exerdtat. 

51.  52.  et  71. 

f  See  an  Eflay  on  tbe  vital  and  other  involuntary  motions  of  animals,  feit.  3, 

De  motu  fang.  cap.  17. 

^  Hiftoire  des  infedes,  tome  2 1  meraoirc  1, 
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the  fmall  vefTels  neceflary  to  promote  the  circulation  of  the  fluids 
in  them,  fo  we  know  certainly,  that  it  is  the  perifhaltic  motion  of 
the  intellines  which  is  the  principal  caufe  of  conveying  the  digeft- 
ed  aliment  to  the  reciinn. 

Not  only  the  auricles  and  ventricles  of  the  heart,  but  the  trunks 
of  the  cav£  adjoining  to  the  right  finus  ^enofus,  are  continual¬ 
ly  agitated  with  alternate  contractions  The  trunks  of  the  njetw 
cav£  preferve  this  motion,  in  animals  newly  dead,  fome  time  after 
the  pulfation  of  the  heart  has  ceafed ;  but  no  fooner  is  the  blood 
contained  in  thefe  vefTels  evacuated,  and  new  fupplies  intercepted 
by  ligatures,  than  their  lides  collapfe,  and  remain  without  motion 

hence  we  are  led  to  conclude,  that  the  alternate  contractions  of  thefe 
* 

veins  are,  like  thofe  of  the  heart,  owing  to  the  blood  aCling  upon 
them  as  a  Jiimuliis^ 

It  is  generally  allowed  that  the  fyfiole  of  the  larger  arteries,  in 
which  there  is  a  remarkable  pulfation,  is  owing,  not  only  to  the 
elaflicity  of  thefe  veffels,  whereby  they  endeavour  limply  to  recover 
themfelves,  but  partly  alfo  to  a  proper  mufcular  contraction  of  their 
tendineo-carnous  coat  J  :  and,  as  this  is  excited  by  the  blood  thrown 
into  them  by  the  heart,  which,  at  the  fame  time  that  it  diflends 
their  fibres,  gently  irritates  their  internal  furface,  it  Teems  reafon- 
able  to  allow,  that  the  fmaller  veffels,  endowed  at  leafl  with  equal 
fenfibility,  muft  be  excited  into  feeble  but  continually  repeated  con¬ 
tra  dlions,  by  the  gentle  fiimulus  of  their  circulating  fluids. 

Further,  as  there  are  fome  of  the  imperfeCl  animals  which 
have  no  heart,  the  circulation  in  them  muft  be  owing  to  the  con- 
traflile  power  of  the  veffels  themfelves  excited  into  aClion  by  the 
Jlinmlus  of  the  fluids.  And  that  the  veffels  of  thofe  animals,  which, 
in  a  natural  flate,  have  a  heart,  are  endowed  with  a  fimilar  power,, 
feems  proved  by  obferving  that  fome  monfters  want  a  heart  and 

any 

*  Effay  on  vital-motions,  iic  p.  35;. 

t  Bartholin.  Epift.  cent.  4.  p.  109.  <bc. 

-j:  The  diminution  of  the  ftrength  of  the  pulfe  in  an  arm  that  is  quite  palficd,  is  a  ftron^ 
proof  that  the  larger  arteries  aft  partly  by  a  mufcular  power. 
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any  thing  analogous  to  it  in  whom  the  fluids  mufl  have  circula¬ 
ted  chiefly  by  the  power  of  the  veflTels. 

2.  A  variety  of  facts  might  be  adduced  to  demonflrate  an  alter¬ 
nate  contradlile  power  in  the  fmall  veflels  of  animals,  and  that  this 
is  exerted  more  or  lefs  according  to  the  degree  of  irritation  affedl- 
ing  them. 

“  Tpius^the  fleams  of  hot  fpirit  of  wine  received  into  the  eyes, 
not  only  occafion  a  greater  flow  of  tears  from  their  veflels,  but,  in 
a  few  feconds,  produce  an  inflammation  in  them,  that  is,  they  make 
the  globules  of  red  blood  enter  the  femus  or  lymphatic  veflels  of  the 
conjiiuH^a.  Now,  as  this  additional  momentum  of  the  blood,  where¬ 
by  it  is  enabled  to  dilate  thefe  veflels,  cannot  proceed  from  the  heart 
or  larger  arteries,  flnee  their  force  cannot  be  altered  in  the  prefent 
cafe ,  it  mull  be  owing  to  the  extraordinary  alternate  motion  exci¬ 
ted  in  the  veflels  of  the  eye  by  the  fpirit. 

I  prefume  it  will  not  be  alledged,  that  the  vapour  of  the  fpirit 
raifes  an  inflammation  in  the  eye,  by  contracting  its  veflTels  fo  as  to 
occafion  an  obftruClion  in  them,  and  that  this  obftruClion  after¬ 
wards  produces  the  inflammation,  by  lefTening  the  number  of  vef- 
fels  thro’  which  the  blood  pafTes,  and  confequently  increafing  its 
force  upon  the  obftruCled  ones  :  for,  not  to  infifl  on  what  might  be 
eafily  proved,  that  no  obflruClion  can  ever  produce  an  inflammation 
except  in  fo  far  as  it  gives  rife  to  an  unufual  irritation ;  the  fpirit  of 
wine  fliould,  by  contraCling  the  ferous  and  lymphatic  vefTels  of  the 
conjuiiBl^a,  enable  them  to  fuftain  this  additional  force. 

But  further,  why  does  tepid  milk  and  water,  or  a  poultice  of 
bread  and  milk,  leffeii  an  inflammation  of  the  eye,  while  acrid,  aftrin- 
gent, and  fpirituous  applications  increafe  it?  According  to  the  doc¬ 
trine  of  inflammation,  from  mere  obflruClion,  together  with  an  in- 
creafed  force  of  the  heart  and  larger  arteries,  one  wbuld  imagine 
that  the  former  fliould,  by  relaxing  the  fmall  veflTels,  expofle  them 
to  greater  dilatations  by  the  increafed  force  of  the  blood,  and  there-, 
by  increafe  the  inflammation  ;  while  the  latter  fliould,  by  contraCl- 
ing  thofe  veflTels,  enable  them  not  only  to  refift  the  blood  impelled 

by 

*  Vid.  VanSwIeten  Comment.  <n  Boerhaav.  Aph.  vol.  i.  p.  256.  J  and  Hlftoire  de'i’Acad. 
desfeiences,  1703  ;  &  Memoires,  1740. 
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by  the  heart,  but  alfo  to  expell  the  obfcrutfling  red  globules.  But 
the  truth  of  the  matter  is,  that  the  tepid  milk  and  water  and  poultice, 
by  relaxing  the  vcfTels,  lelTen  or  remove  the  irritation  and  fenfe  of  pain, 
■which  pain,  by  raifing  uncommon  contracf ions  in  the  fmall  vefleis, 
was  the  caufe  of  the  inliammation ;  while  acrid,  aftringent,  and  fpi- 
rituous  applications,  tho’  they  tend  to  contract  the  velTels,  yet,  by 
increahng  their  vibratory  motions,  greatly  augment  the  force  of 
the  blood  in  them,  and  therefore  muft  neceflarily  increafe  the  in¬ 
flammation. 

a  The  heat,  rednefa,  and  inflammation,  brought  on  the  flcin  by 
blifters  and  finapifms,  are  not  owing  to  any  increafe  of  the  force  of 
the  heart,  or  of  the  momentum  of  the  blood  in  the  larger  vefTels, 
tho’  this  is  often  an  effedl  of  their  application ;  but  merely  to  the 
a£lion  of  thofe  irritating  fubftances  on  the  cutaneous  vefTels,  where¬ 
by  the  motion  of  the  fluids  in  them  is  greatly  augmented. 

y  Th  e  fudden  rednefs  and  glowing  warmth  of  the  face,  called 
blufhing,  which,  in  women  efpecially,  accompanies  a  confcioufnefs 
of  fliame,  can  only  be  fatisfadlorily  accounted  for  from  an  in- 
creafed  motion  of  the  fmall  vefTels  of  the  face 

s  The  extraordinary  flow  of  Jaliva  which  people  when  hungry 
have  upon  the  fight  or  even  the  remembrance  of  grateful  food,  and 
the  profuTe  Tecretion  of  urine  which  hyflerical  women  are  frequent¬ 
ly  fubjeft  to,  cannot  be  well  explained  without  having  recourfe  to 
an  increafed  motion  fuddenly  excited  in  the  fmall  veflels  of  the  fa- 
livary  glands  and  kidneys  ;  and  clearly  fhew  that  the  quantity  of 
Jaliva  and  urine  fecreted  by  thofe  organs,  does  not  fo  much  depend 
.upon  the  force  with  which  the  blood  is  driven  into  their  veflels  by 
the  heart,  as  upon  the  greater  or  leffer  vibratory  motions  of  the  fe- 
cretory  veflels  themfelves.  And  in  the  fame  manner,  is  it  not  rea- 
fonable  to  believe,  that  the  motion  of  the  fluids  in  the  fmallefl;  vef- 
fels  every  where  thro’  the  body,  is  as  much,  perhaps  more,  owing 
to  their  gentle  alternate  contra^ions,  than  to  the  force  of  the  heart 
and  larger  arteries  ? 

‘The  Tecretion  of  tears,  which  is  very  little  affedded  by  the  dif- 
ferent  forces  with  which  the  blood  is  impelled  by  the  heart,  is  im¬ 
mediately 

See  an  EfTay  on  the  vital  and  other  involuntary  motions  of  animals,  p.  115.  and  n  d. 
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niedlately  increafed  in  a  very  great  degree  by  acrid  applications  to 
the  eyes,  or  by  certain  paffions  of  the  mind. 

In  the  firll  cafe,  the  greater  fecretion  is  owing  to  the  acrid  mat^ 
ter,  which,  by  its  irritation,  raifes  an  uncommon  alternate  motion 
in  the  lachrymal  velTels.  Nor  can  it  be  well  objecfled  here,  that  acrid 
fubdances  applied  to  the  eyes  or  received  into  the  mouth,  occalion 
a  greater  flow  of  tears  or  falinja,  not  by  raiflng  any  ftronger  mo¬ 
tion  in  the  fmall  veflels  of  the  lachrymal  and  falivary  glands,  but 
merely  by  contracling  their  excretory  dudls,  and  fo  fqueezing  out 
the  liquors  contained  in  them  ;  fince  the  quantity  of  tears  and  fa- 
liva  difcharged  in  fuch  cafes  Ihews,  that  not  only  the  excretion  but 
the  fecretion  in  thefe  glands  is  greatly  increafed.  And  if  an  irri¬ 
tation  of  the  pelvis  of  the  kidney,  or  ureter^  from  a  ftone  lodged 
there,  often  occafions  an  uneafy  fenfation  in  the  extremity  of  the 
urethra  *  *,  is  it  not  reafonable  to  think,  that,  upon  the  application 
of  fcimulating  things  to  the  orifices  of  the  lachrymal  and  fali¬ 
vary  du(51s,  thefe  will  not  be  affedted  alone,  but  the  irritation  will, 
in  fomc  degree,  be  communicated  to  the  fmall  decretory  veflTels  of 
their  refpe(5tive  glands,  fo  as  to  excite  in  them  ftronger  and  more 
frequently  repeated  contradfions,  and  confequently  increafe  their  fe- 
cretions  ? 

The  flow  of  tears  which  accompanies  certain  affedfions  of  the 
mind,  is,  like  the  greater  fecretion  of faliva  from  the  fight  of  grate- 
.  ful  food,  and  the  heat  and  rednefs  of  the  face  from  a  confeioufnefs 
of  fliame,  owing  to  an  unufual  vibratory  motion  excited  in  the  lachry¬ 
mal  vefifels  in  confequence  of  thefe  affedfions,  and  not  to  any  com- 
prefTion  which  the  lachrymal  gland  may  fuffer  from  fome  of  the 
neighbouring  mufcles,  which  are  then  brought  into  contradlion ; 
for  no  degree  of  alternate  comprelTion  applied  to  this  gland  remark¬ 
ably  increafes  the  fecretion  of  tears,  unlefs  its  veflels,  or  thofe  of  the 
eye,  are  thereby  irritated. 

3.  We  have  already  feen,  that  an  increafed  alternate  motion  in 
the  fmall  vefifels  occafions  a  quicker  flow  of  liquors  through  them : 
and  the  following  cafe  will  Ihew,  that,  when  this  motion  is  much 

diminifhed 

♦  Van  Swicten  Com.  in  Boerh.  Aphor,  vol,  I.  p.  301,  ;  et  Morton  de  phthifi,  lib.  2.  c.  3. 
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dimmlflied  or  wholely  fufpended,  thefe  vefTels  collapfe,  and  the  cir¬ 
culation  in  them  either  becomes  languid,  or  ceafes. 

A  boy  betwixt  four  and  five  years  of  age  was,  on  Saturday  after¬ 
noon,  fuddenly  feized  with  an  apoplexy  or  abolition  of  fenfe  and 
voluntary  motion.  On  Sunday  morning,  at  nine  o’clock,  when  I 
firft  faw  him,  his  pulfc  was  full  and  quick,  and  his  eyes  had  fome- 
thing  of  a  glazed  appearance ;  but  in  the  evening  this  was  more  re- 
.  markable.  Monday,  a  little  before  noon,  he  was  ftiil  alive,  but  his 
:  breathing  was  very  laborious,  and  his  pulfe  fmall  and  quick  *,  at 
•  this  time,  his  eyes  were  more  flirivelled  than  they  ufed  to  be  in 
thofe  who  have  been  feveral  hours  dead. 

This  glazed  appearance  of  the  eyes  could  not  be  owing  to  the  di¬ 
minution  of  the  force  of  the  heart,  fince  the  pulfe  was  full  and  (Irong 
for  twenty-four  hours  after  the  difeafe  came  on:  nor  can  the  failure 
of  the  pulfe,  afterwards,  account  for  the  eyes  appearing  more  Ihri- 
velled  than  is  ufual  in  perfons  newly  dead.  But  if  the  circulation 
of  the  fluids  in  the  fmall  vefTels  be  chiefly  owing  to  a  vibratory 
motion  in  them,  and  if  this  mud  ceafe  when  the  influence  of  the 
nerves  is  intercepted ;  in  this  boy,  whofe  brain,  efpecially  its  an¬ 
terior  part,  was  fo  much  obftrudled,  the  motion  of  the  fluids  in  the 
very  fmall  vefTels  of  the  cornea  and  the  fecretion  of  the  aqueous  hu¬ 
mour  muff  have  been  confiderably  diminifhed  ;  and  hence  the  dim- 
nefs  and  fhrivelling  of  the  eyes 

The  withering  of  a  member  that  -is  palfied,  or  deprived  of  the 
nervous  power,  is  to  be  accounted  for  in  the  fame  manner,  and  is 
a  proof  that  the  circulation  of  the  fluids  through  the  inferior  orders 
of  vefTels,  is  not  more  owing  to  the  force  of  the  heart,  than  to  the 
action  of  thefe  vefTels  themfelves.  This  withering  has  made  Tome 
imagine,  that  nutrition  is  performed  by  the  nerves:  but  the  ap¬ 
pearance,  we  fee,  is  eafily  accounted  for  without  this  fuppoftion; 
and  there  are  good  reafons  to  think  that  the  nerves  are  folely  fub- 
fervient  to  motion  and  fenfation. 

G  g  4.  Altho’ 

•  Nuck  obfervcd  the  fecretion  by  the  glands  to  be  much  dimlniflied>  or  entliely  dopt, 
after  their  nerves  were  obftfuded  or  compreffed.  Vid.  Adenograph.  cunof.  p-  16. 
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4.  Alt"'  o’  the  alternate  contradlions  of  the  fmaller  vefTels,  which 
we  have  been  contending  for,  cannot  be  difcerned  in  moft  animals ; 
yet  they  may  be  feen  in  the  legs  of  a  bug :  in  the  fmall  veffels  of 
'which  an  extraordinary  vibration  is  difcovered  by  the  microfcope 

5.  Lastly,  The  vibratory,  though  invifible  motion  of 'the  fmall 
veffels,  is  more  confirmed,  by  that  irregular  motion,  backwards 
and  forwards,  of  the  globules  of  blood  in  the  capillary  arteries, 
formerly  obferved  in  dying  animals  by  Leeuwenhoek,  and  lately 
defcribed  more  accurately  by  the  learned  M.  de  Haller  f .  As  this 
motion  continues  after  the  heart  is  cut  out  of  the  body,  it  cannot 
be  owing  to  any  impulfe  of  the  blood  communicated  from  the  larger 
arteries :  and  we  have  no  reafon  to  afcribe  it  to  any  peculiar  at- 
tra(fl:ion  between  the  globules  of  blood  J,  fince  this  fluid,  neither 
when  received  into  fmall  glafs  tubes,  nor  in  any  other  experiment, 
fliews  fuch  a  power. 

This  ofcillation,  however,  of  the  globules  of  blood  may  be  ac¬ 
counted  for  from  an  irregular  vibratory  motion  in  the  fides  of  the 
fmall  veffels.  We  fee  that  in  animals  newly  dead,  the  nysna  cava  is 
excited  into  alternate  contra(5lions  by  the  Jlimulus  of  the  blood  con¬ 
tained  in  it,  and  that  the  fibres  of  the  mufcles,  upon  being  expofed 
to  the  air,  or  to  the  adlion  of  other  JUmuli,  are  frequently  agitated 
with  a  weak,  irregular,  and  tremulous  motion ;  it  feems  therefore 
reafonable  to  conclude,  that  the  fmall  arteries,  which  are  of  a  fimilar 
nature  with  the  vena  cava,  and  whofe  power  of  motion  in  living 
animals  fliews  them  to  be  in  fome  degree  mufcular,  may,  after  the 
circulation  ceafes,  by  the  Jlimulus  of  the  cold  air,  or  of  the  globules 
of  blood  contained  in  them,  continue  to  be  thrown  into  fmall  but 
irregular  contradlions,  which,  though  not  obfcrvable  even  by  the 
microfcope,  yet  are  difcovered  by  their  effedfs:  for  it  is  eafy  to  fee, 
that  by  the  finallefl  contraclion  of  the  fides  of  a  capillary  artery,  the 
contained  blood  will  be  put  in  motion,  which  will  be  renewed  as 
often  as  fuch  contractions  happen. 

This  is  flill  farther  confirmed  from  its  having  been  obferved,. 

that 

*  Balier  on  the  microfcope,  p.  130. 

■\  Ad.  Gouingenf.  vol.‘4.  p.  3  51.  f  ibid.  p.  3J4.- 
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that  a  few  globules  of  blood  extravafated  between  the  laminae  of  the 
mefentery  afcended  and  defcended  irregularly,  and  were  agitated  with 
the  fame  kind  of  ofcillatory  motion  as  in  the  fmall  arteries  ^ :  for  as  of¬ 
ten  as  by  the  leaft  agitation  in  the  air,  or  other  caufe,  the  laminds  of  the 
mefentery  approached  nearer  to  one  another,  the  globules  would  fly 
from  that  place ;  and  would  return  to  it  again  as  foon  as  they  re¬ 
ceded  from  each  other,  in  much  the  fame  manner  as  water  fufpend- 
ed  between  two  panes  of  glafs  is  obferved  to  afeend  or  defeend,  juft 
as  thefe  panes  are  brought  nearer  to,  or  removed  farther  from  each 
other. 

The  obje(ftlon  againft  the  reality  of  a  vibratory  motion  in  the 
fmall  veflels  of  animals,  becaufe  the  microfeope  fliews  it  not  in  moft 
animals,  is  of  no  great  weight ;  flnee  it  can  fcarce  be  doubted,  that 
the  particles  of  all  bodies,  efpecially  fluids,  are  afiedled  by  heat 
with  a  perpetual  ofcillatory  motion ;  and  yet,  unlefs  the  heat  be 
great,  the  eye,  even  aflifted  by  the  beft  microfeopes,  cannot  difeern 
this  motion. 

Further,  fince  the  microfeope. only  fliews  the  circulation  of  the 
fluids  in  the  red  capillary  arteries,  but  not  in  the  ferous,  lymphatic, 
and  many  inferior  orders  of  veflels,  can  it  be  expedled  that  any  al¬ 
ternate  vibratory  motion  fliould  be  difeovered  in  thefe  veflels  ?  Or, 
is  it  reafonable  to  deny  an  alternate  motion  to  all  veflels  or  particles 
of  matter  which  are  too  fmall  to  fall  under  the  notice  of  our  fenfes  ? 

Altho’  the  branches  of  the  vine  were  tranfparent,  fo  that  the 
motion  of  the  fap  in  its  veflfels  could  be  feen  by  the  help  of  a  good 
microfeope  5  yet  it  is  probable  that  we  fliould  not  be  able  to  difeover 
any  vibratory  motion  in  them :  and  yet  the  force  of  the  fap  in  the 
bleeding  feafon  flhiews,  that,  befldes  attradlion,  there  muft  be  a  real 
propelling  power  exercifed  by  the  veflTcls  of  the  vine 

If  the  diameter  of  the  aorta  in  its  diafloh  does  not  exceed  its  dia¬ 
meter  when  contraefted  above  7  of  a  line,  i,  e.  yV  of  its  diameter  J  5 
and  if  the  change  of  diameter,  which  happens  in  the  red  capillary 

G  g  2  arteries 

*  Vid.  Ad.  Getting-  vol,  4.  p.  354. 

t  Vid.  Hales’s  Statical  eflays,  vol.  i. 

-s  Vid.  Weitbrechc  ia  Goraraent.  Academ.  Petropolitan.  vol.  7.  p.  314. 
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arteries  and  inferior  orders  of  veffels  from  tlieir  vibratory  contrac¬ 
tions,  be  three  times  lefs  in  proportion  to  the  magnitude  of  thefe 
veffels  than  the  difference  of  diameter  in  the  aorta^  arifing  from  its 
alternate  d'lafiole  c\i\df vjlole  ;  then  the  difference  between  the  great- 
eft  and  leaft  diameter  of  a  capillary  artery  capable  of  receiving 
only  one  globule  of  red  blood,  when  mofl  dilated  or  contracted,  will 
be  equal  to  -j-  part  of  its  diameter;  i.  e.  fuppofing  its  diameter 
"2  0*  JO  of  an  inch,  of  an  inch  ;  and  the  fpace  defcribed 

by  each  fide  of  fuch  an  artery,  when  it  performs  -one  of  its  fmall 
vibratory  contractions,  v^ill  be  only  equal  -  part  of  an  inch, 
which  is  greatly  too  fmall  to  be  difcerned  by  the  belt  microfcope. 

H  AviNG  thus  endeavoured,  by  a  variety  of  arguments,  to  fliew, 
that  the  fmall  veffels  of  animals  are,  through  the  gentle  Jiimiilus  of 
the  fluids,  continually  agitated  with  alternate  contractions,  we 
ihall  now,  briefly,  point  out  their  ufe  in  carrying  on  the  circula¬ 
tion.  And  it  muft  appear  evident  to  every  one,  that  the  inferior 
orders  of  veffels  will  not  only  not  retard  the  motion  of  the  fluids,, 
but  greatly  promote  it  ;  fince  every  fmall  portion  of  them  will,  like 
a  little  heart,  by  its  alternate  contractions,  pufli  on  its  contained 
fluid.  Nor  ought  thefe  contractions,  however  weak  and  imper¬ 
ceptible,  to  be  judged  unable  to  produce  this  effeCt;  fince  the  mo¬ 
tion  of  the  fluids  in  the  very  fmall  veflels  is  far  from  being  rapid, 
and  juft  fuch  as  might  be  expeCted  to  arife  from  this  caufe.  The 
iteverend  Dr  Hales  has  obferved,  that,  in  a  capillary  red  artery  in 
one  of  the  mufcles  of  the  abdomen  of  a  frog,  the  blood  moved  only 
an  inch  in  a  minute  and  a  half  *  :  and  it  is  probable,  that,  in  the 

finefl 

^  Statical  elTay?,  vol,  2.  p.  68.  Leeuwenhoek  and  the  illuflrious  M.  de  Senac  have  alfo> 
obferved  the  motion  of  the  fluids  to  be  very  flow  in  the  fmall  veflels.  On  the  other  hand^ 
JV]  de  Haller,  in  his  late  treatife  on  the  motion  of  the  blood,  telli.  us,  that  he  has  frequently 
feen  this  fluid  moving  falter  in  a  fmall  arterial  branch  in  the  mefentery  of  a  frog,  than. in  the 
trunk  whence  it  took  its  rife  («)  But  we  cannot  conclude  from  this,  that  the  velocity  of  the 
blood  is  greater,  in  a  natural  ftate,  in  the  fmall  branches  than  in  their  trunks ;  for  this  is  repug¬ 
nant  to  the  molt  certain  obfervations,  which  Ihew,  that  the  capacity  of  the  branches  always 
ex  jeeds  that  of  the  trunks  from  which  they  proceed.  All  therefore  that  can  be  lairly  deduced 
from  M,  de  Mallei  ^  obfervations  is,  that  the  blood  may  move  as  fall  or  even  falter  in  I'ome  of  the 

fmali 

•  <?)  Ad  Gotting.  vol,  4.  p.  294.  295.  and  299,* 
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fiiiefl:  fecretory  veflels  of  the  brain,  the  fluids  may  not  move  above 
of  an  inch  in  a  minute,  i.  e.  not  twice  as  fall  as  the  minute- 
hand  of  a  fmall-fized  watch. 

If  it  be  objected.  That,  as  the  capillary  arteries  and  veins  are 
without  valves,  their  alternate  contractions  mufl  pufh  the  fluids  e- 
qually  back  towards  the  heart,  as  onwards  to  the  larger  veins :  it 
may  be  fufficient  to  anfwer,  That  the  refiitance  arifing  from  the  fe- 
milunar  valves  of  the  aorta^  and  from  the  force  of  the  heart  and 
larger  arteries  a  tergo,  being  greater  than  that  which  oppofes  the 
conveyance  of  the  fluids  into  the  larger  veins,  the  fluids  acded  up¬ 
on  by  the  fmall  vibrating  vefTels  mull  neceffarily  be  determined  to¬ 
wards  the  latter.  But  further,  why  may  not  the  alternate  contrac¬ 
tions  of  the  fmall  vefTels,  like  the  perillaltic  motion  of  the  inteflines, 
proceed  in  fuch  manner  as  to  impel  their  fluids  more  fenfible  on¬ 
wards  to  the  veins  than  backwards  to  the  larger  arteries  ? 

Upon  the  whole,  as  we  conceive  the  motion  of  the  blood  in  the 
larger  vefTels,  and  even  capillaries  of  the  firft  order,  to  be  owing  to 
the  alternate  Jyfiole  of  the  heart  and  arteries  ;  To  in  the  ferous,  lym¬ 
phatic,  and  ftill  fmaller  vefTels,  where  this  force  either  reaches  not 
at  all,  or  is  greatly  diminiflied,  the  circulation  Teems  to  be  carried 
on  chiefly  by  the  vibratoiy  motions  of  thofe  vefTels  themfelves  : 
and,  the  finer  fluids  being  in  this  manner  conveyed  into  the  larger 
veins,  the  pulfation  of  the  neighbouring  arteries,  the  adlion  of  the 
voluntary  mufcles,  and  the  alternate  comprefTion  made  upon  all  the 
■  contents  of  the  abdomen  and  thorax  by  the  motion  of  refpi ration, 
will  promote  their  return  to  the  heart  along  with  the  red  blood  in 
the  vena  cavis, 

,  What  we  havefaid  of  the  circulation  of  the  fluids  in  general,  we 
would  have  underflood  alfo  of  their  motion  in  the  fecretory  du(5ls 
of  the  feveral  glands.  In  thofe  glands  whofe  vefTels  are  mofl  pa¬ 
tulous,  the  fecretion  may  be  partly,  and  indeed  principally,  carried 
on  by  the  force  of  the  heart  and  larger  arteries  ;  a  proof  of  which 

Teems 

fmall  arterial  branches  than  In  the  trunks  from  which  they  take  their  rife,  as  often  as  thofe 
branches  are  affefted  with  an  unufual  irritation,  or  the  other  branches  proceeding  from 
fame  trunk  are  obftruded  or  contra<fted  by  cold  or  other  caufes, 
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feems  to  be  the  bloody  urine  voided  by  fuch  as  have  weak  kidneys, 
after  violent  exercife :  but  in  other  glands,  whofe  flrudlure  is  finer, 
and  particularly  in  the  brain  and  tejies,  the  motion  of  the  fluids  in 
the  fecretory  and  excretory  veflels  feems  to  be  much  lefs  owing  to 
the  force  of  the  arterial  blood  a  tergo,  than  to  the  gentle  vibratory 
contrad;ions  of  the  veffels  themfelves. 

With  regard  to  the  nerves,  which  are  generally  confidered  as 
the  excretory  dudls  of  the  brain  j  it  is  probable,  that  the  convey¬ 
ance  of  their  fluid  to  the  various  parts  of  the  body  is  not  only  ow¬ 
ing  to  a  gentle  ofcillation  in  them  and  their  furrounding  mem¬ 
branes,  but  alfo,  in  fome  degree,  to  their  attradlion  as  capillary 
tubes  ;  for  no  fooner  can  there  be  a  wafte  of  this  fluid  at  the  ex¬ 
tremity  of  any  nerve  (whether  this  happens  from  exhalation,  al¬ 
ternate  comprefhon  of  the  neighbouring  parts,  or  any  other  caufe) 
than,  by  its  attradlive  power,  it  will  be  filled  again.  In  the  other 
glands,  however,  whofe  excretory  dudls,  by  their  union,  foon  form 
pretty  large  canals,*  no  fuch  attradlion  will  have  place. 

1.  Froivi  what  has  been  faid,  it  may  appear,  that  we  are  not  to 
confider  the  force  of  the  heart  and  contracflion  of  the  larger  ar¬ 
teries,  as  the  foie  caufes  of  the  circulation  of  the  fluids  in  animals. 
The  whole  vafcular  fyftem  is  endowed  with  a  moving  power,  which 
is  conftantly  excited  into  adlion  by  the  jiimuhs  of  the  circulating 
fluids  ;  fo  that  while  the  fmall  veffels,  by  means  of  fri(fllon,  deflroy 
in  part  the  momentum  of  the  juices,  they,  at  the  fame  time,  com¬ 
municate,  by  their  gentle  vibratory  contractions,  a  new  impulfe  to 
them.  Every  part  therefore  of  the  vafcular  fyftem,  as  well  as  the 
heart  and  larger  arteries,  nay  every  feCtion  even  of  the  fmallefl  vef- 
fel,  is  to  be  conceived  as  promoting  the  circulation  of  the  fluids  ; 
that  great  work,  upon  which  the  life  of  the  whole  depends,  and 
in  the  carrying  on  of  which  almoft  every  part  of  the  body  is  ac¬ 
tive, 

2.  If  the  motion  of  the  fluids  in  the  inferior  orders  of  veffels  be 
not  fo  much  owing  to  the  force  of  the  heart  and  larger  arteries  as 
to  the  alternate  contractions  of  thofe  veffels  themfelves,  we  may 
eafily  fee  why  fric"lions,  warm,  penetrating,  and  Simulating  fo¬ 
mentations, 
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mentations,  and  cataplafms,  ir'c,  are  often  more  fuccefsfnl  than  in¬ 
ternal  medicines,  in  removing  obflrmftions  in  the  ferous,  lympha¬ 
tic,  and  other  fmall  vefTels  ;  fince  they  not  only  tend  to  attenuate 
the  obflru6ling  matter,  but  increafe  the  ofcillatory  motion  of  thofe 
vefTels.  For  the  fame  reafon,  warm  mineral  waters,  pumped  with 
confiderable  force  upon  a  part  affedled  with  the  rheumatifm  or  fcia- 
tica,  iiave  effedted  a  cure  after  other  remedies  had  been  ufed  in 
vain. 

W^RM  fpirit  of  wine,  either  alone  or  mixed  with  other  things, 
proves  often  a  good  deobflruent  when  applied  externally :  yet  I  have 
known  fome  people  who  were  afraid  to  ufe  it  with  this  intention, 
left  it  fhould  coagulate  the  feruni  of  the  blood :  but  their  fears  were 
groundlefs  ;  for  the  quantity  of  fpirit  of  wine  which  enters  by  the 
pores  of  the  fkin,  is  too  fmall  to  coagulate;  befides,  as  it  is  taken 
up  by  the  abforbent  veins,  it  muft  go  to  the  heart,  and  be  mixed 
with  the  mafs  of  blood,  before  it  can  come  at  the  obftrudled  vef- 
fels,  unlefs  when  the  obftrudlion  happens  to  be  in  any  of  thofe 
glands  in  which  the  lymphatics  terminate  ;  for  fince  my  very  inge¬ 
nious  Colleague  Dr  Monro  junior  has  proved  thefe  lymphatics  to 
be  no  more  than  abforbent  veins  *,  they  muft  carry  the  finer  parts 
of  fuch  fubftances  as  are  applied  to  their  mouths  diredlly  to  thofe 
glands  which  they  enter,  and  before  they  can  be  mixed  with  the 
mafs  of  blood.  But,  although  little  is  to  be  expected  from  the  I’e- 
ibl vent  quality,  or  to  be  apprehended  from  the  coagulating  power 
of  the  fpirit  of  wine ;  yet  in  many  cafes  it  proves  a  good  deob- 
ftruent,  by  railing  a  more  than  common  ofcillatory  motion  and 
heat  in  the  vefTels  of  the  part  to  which  it  is  applied. 

3.  If  the  circulation  in  the  fmall  veflels  be,  in  a  great  meafure, 
owing  to  their  vibratory  motion  excited  by  the  jlimulus  of  the  cir¬ 
culating  fluids,  it  will  follow,  that,  when  thefe  veflels,  in  any  part 
of  the  body,  are  aftecfted  with  an  extraordinary  irritation,  they  muft 
be  agitated  with  much  ftronger  and  more  frequently  repeated  con- 
tra<ftions  than  ufual ;  whence  the  force  of  the  blood  in  them  will 
be  much  increafcd  j  and  the  fmall  arteries  will  not  only  be,  more 

thaxL 

Vid.  Diflert,  de  venis  Jymphaticis  valvulolis* 
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than  uftially,  diftended  with  blood,  and  confequently  the  part  in» 
dated,  but  the  red  globules  will  be  pulhed  in  to  the  ferous  vefl'els 
and  in  many  cafes  will  be  forced  into  the  fpaces  of  the  tela  cellu- 
lofa,  through  the  dilated  orifices  of  the  fmall  arteries,  which  termi¬ 
nate  in  them  f  ;  and  this  mufl  happen  whether  the  force  of  the 
blood  be,  or  be  not  increafed  in  the  other  veffels  of  the  body.-  An 
inflammation,  therefore,  is  not  owing  to  an  increafed  force  of  the 
heart  and  larger  arteries  confequent  upon  an  obitrudlion,  as  fome 
authors  of  great  name  have  imagined,  but  to  an  increafed  alter¬ 
nate  contra(fl;ion  in  the  fmall  veffels,  whether  this  arifes  from  fome 
obftruding  matter  overftretching  their  fibres,  or  acrid  matter  ir¬ 
ritating  them.  An  obftrudion  without  an  irritation  in  the  ob- 
ftrucled  part,  never  occafions  inflammation  ;  but  the  irritation  of 
any  fenfible  part  with  a  fharp  inflrument,  or  acrid  matter,  never 
fails  to  produce  this  effedl,  although  there  be  no  preceeding  ob- 
flrudlion,  nor  increafe  of  the  force  of  the  heart.  When  a  large 
artery  is  tied  in  the  operation  of  the  aneurifm,  we  do  not  find, 
that  the  increafed  momentum  of  the  blood  in  the  neighbouring  ar¬ 
teries  produces  an  inflammation  in  the  arm  ;  but,  when  a  tendon 
is  wounded  in  bleeding,  or  a  little  acrid  matter  is  colledled  below 
the  nail,  a  remarkable  pain,  fwelling,  and  inflammation  enfue. 

However,  although  an  increafed  force  of  the  blood  in  the  large 
veflels  is  not  the  caufe  of  inflammation,  yet  it  is  frequently  the  con- 
fequencc  of  it:  for,  as  often  as  the  inflammation  is  great,  or  the 
part  inflamed  very  fenfible,  the  whole  nervous  fyftem  will  be  fo 
^  affedled  by  the  pain,  as  to  render  the  heart  and  larger  arteries  more 
irritable,  whilfl  the  blood,  now  vitiated  by  the  obftru^lion  and  in¬ 
flammation,  mufl  a.€t  upon  them  as  a  ftronger  Jiimulus  than  ufual. 

Hence 

*  Although  kn  inflammation  al)  errore  loci  may  not  happen  fo  often  as  has  been  alledged, 
yet  the  inflammation  of  the  cornea  and  conjuneiiva  covering  it,  whofe  veflels  in  a  natural 
Hate  do  not  admit  red  globules,  is  a  fufficient  proof  that  inflammations  have  not  only  their 
feat  in  the  red  capillaries,  but  alfo  in  the  ferous  arteries.  Nay,  the  eflfufion  of  blood  into  the 
fpaces  of  the  tela  cellulofu,  is  itfelf  a  proof  of  an  error  loci  in  inflammations,  fince  this  effufion 
is  much  fcldomer  owing  to  a  rupture  of  the  fmall  red  arteries,  than  to  a  dilatation  of  the 
X)ri£ces  of  thofe  veflels  which  in  a  natural  flate  only  tranfmit  a  thin  colourlefs  fluid. 

f  Haller.  Element,  phyfiolog.  tom.  i.  lib  2.  fedl,  30. 
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Hence  we  may  fee,  why,  in  inflammations,  the  puUe  is  often  little 
changed  till  the  difeafe  has  continued  for  fome  confidcrable  time. 
In  inflammations  of  the  ftomach,  inteftines,  and  uterus^  the  pulfe, 
though  much  quickened,  often  continues  fmall;  becaulb,  on  ac¬ 
count  of  the  great  fympathy  between  the  nerves  of  thefe  organs  and 
-thofe  of  the  heart,  fhe  heart  becomes  fo  irritable  as  to  contrail  be¬ 
fore  its  ventricles  are  filled  with  the  returning  venous  blood. 

From  what  has  been  faid  it  may  appear,  that,  in  the  cure  of  in¬ 
flammations,  befides  diminifhing  the  force  of  the  circulation  in  ge¬ 
neral  by  bleeding,  a  particular  regard  is  to  be  had  to  the  veffels  of 
the  part  affefled,  whofe  extraordinary  alternate  contrablions  fhould 
be  leffened  by  proper  emollient  and  anodyne  applications,  and,  in 
many  cafes,  by  bliftering  the  neighbouring  parts.  Dr  Pringle  has 
often  obferved  the  good  effects  of  blifters,  even  when  early  applied 
in  pleurifies  and  other  internal  inflammations  •.  And  I  have  fre 
quently  feen  a  blifler,  in  fifteen  hours,  remarkably  leffen  the  quick- 
nefs  of  the  pulfe,  not  only  in  obflruftions  of  the  lungs  attended 
with  a  fever  and  confiderable  expectoration  of  phlegm  f ,  but  alfo 
in  pleuritic  cafes,  and  in  an  anghia,  after  bleeding  once  and  again 
had  had  little  effeCt  j  nay,  in  obftrudtions  of  the  lungs  and  pleuri- 
fics,  I  look  on  it  as  one  of  the  worft  figns,  when  after  proper  bleeding 
a  large  blifler  does  not  leffen  the  quicknefs  of  the  pulfe  ;  for  1  have 
rarely  feen  any  fuch  cafes  that  did  not  prove  fatal.  Many  phy- 
ficians  are  prejudiced  againft  blifters  in  inflammations,  becaufe,  by 
their  irritation,  they  are  fiippofed  to  increafe  the  force  of  the  circu¬ 
lation  in  general :  but,  not  to  mention,  befides,  the  good  effeCts  which 
they  may  have  by  attenuating  the  obftru cling  matter,  and  making 
a  derivation  of  ferous  humours  from  veffels  which  are  nearly  con- 
necfled  with  thofe  of  the  part  affeCled  ;  if  the  account  we  have  given 
of  inflammation  be  true,  it  muft  follow,  that  although  the  material 
caufe  of  an  inflammation,  i.  e.  the  acrid  or  obftrucling  matter,  be 
not  immediately  removed  by  bliftering ;  yet  if,  according  to  Hip- 

H  h  pocrates 

♦  See  his  Obfervatlons  on  the  difeafes  of  the  army,  ift  edit,  p,  173.  17S.  and  179. 

f  Sec  Philofophical  tranfad.  vol.  50.  part  2.  p.  569, 
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pocrates  the  painful  fenfation  in  the  inflamed  vefTels  be  leflened 
by  its  means,  the  extraordinary  alternate  motions  of  thefe  veflels, 
and  confequently  the  caufe  which  continues  and  increafes  the  in¬ 
flammation,  mull  alfo  be  lelTened.  Hence  it  appears,  that  a  blifter, 
though  it  tends  to  increafe  the  force  of  the  circulation  in  general^ 
may  yet  lelTen  the  impetus  of  the  blood  upon  the  velTels  of  an  in¬ 
flamed  part  even  more  than  bleeding.  In  patients  in  whom  there 
is  no  fever  or  increafe  of  the  circulation  from  any  inflammation, 
blifters  are  obferved,  by  their  Jlimulus,  to  raife  the  pulfe  and  augment 
the  heat  of  the  body  ;  but  in  internal  inflammations,  after  fuch 
bleeding  as  the  circumftances  of  the  patient  may  require,  blifters 
often  abate  the  fever  and  heat  of  the  body,  as  well  as  the  quicknefs 
of  the  pulfe,  by  leflTening  or  removing  the  inflammatory  obftrudlion. 
What  has  been  faid  of  bliftering,  may  be  applied  to  cupping 
and  fcarifying  in  pleurifies,  angina  s,  <6^. 

Sinapisms,  laid  to  the  foies  of  the  feet,  remove  or  leflhn  a  deli^ 
riunij  not  by  determining  the  blood  more  copioufly  to  the  inferior 
extremities,  for  their  eflTedl  in  this  refpedl  is  trifling;  but  by  raifing 
a  conflderable  pain,  which  fo  affedls  the  mind,  as  to  render  it  lefs 
fenflble  of  the  unufual  ftinmlus  or  irritation  in  the  brain,  or  its  mem¬ 
branes,  i.  e,  of  the  caufe  producing  and  continuing  the  delirium^ 
Nor  is  it  material  to  what  part  of  the  body  thofe  cataplafms  are 
applied ;  for  a  ftrong  delirium^  in  a  fever,  has  been  removed  by  the 
application  of  a  flnapifm,  by  miftake,  inflead  of  a  poultice  of 
theriaca,  to  the  region  of  the  ftomach. 

We  may  alfo,  from  what  has  been  faid,  fee  how  ravings,  phren- 
fies,  and  madnefs  have  been  cured  by  the  power  of  mufic  f,  or  by 
a  fudden  fright  J ;  for  thefe,  by  greatly  afFe(fling  the  mind,  and 
fixing  its  attention,  not  only  render  it  lefs  fenflble  of  the  difordered 
ftate  of  the  brain  and  its  membranes,  but,  by  the  ftrong  imprefflon 
they  make  on  the Jenforinm  commune ,  may  tend  to  diflodge  or  remove 
the  caufe  of  the  difeafe. 

SECT. 

*  Auo  Ttaia't  ufix  ytm/x(vav,  fj-v)  xarx  t  uvtov  tottov,  S  a-tpoSpoTepa;  afuxvpo!  t  tnpov,  Duobus  doLoribus  Hmul 
•bortis,  notv  in  codem  loco  vehementior  obfcurat  alterum.  Aphor.  lib.  a.  No.  46, 
f  Hiftoire  de  I’Acad.  des  fciences,  1708  &  1717. 

Van  Swleten  Comment,  in  Boerhaave  Aph.  ^  n. 
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SECT.  III. 

Of  the  motion  of  the  fiuids  in  thofe  vejjels  of  animals  commonly  called 
abforbent, 

Besides  the  fmall  veins,  which  are  continued  vefTels  with  the 
arteries,  and  terminate  at  laft  in  the  two  vends  caves,  there  are 
others  which  take  their  rife  from  the  internal  furfaces  of  the  feve- 
ral  cavities  in  the  body,  and  from  the  fldn :  and,  as  the  fluids  which 
thefe  veflTels  convey  cannot  be  impelled  into  them  by  the  force  of  the 
heart  or  arteries,  they  have  been  thought  to  receive  them  by  fu(5lion, 
and  therefore  have  been  called  abforbent  dr  imbibing  veins.  In  the 
inteflines  we  find  two  kinds  of  them,  viz,  the  ladleals,  and  thofe 
commonly  called  abforbent  veins  ;  which  laftare  alfo  to  be  found  upon 
the  furface  of  the  Ikin,  peritonesum,  pericardium,  pleura,  veficles  of 
the  lungs,  dura  and  pia  mater,  and,  in  fhort,  upon  every  membrane 
which  lines  a  cavity.  In  accounting  for  the  motion  of  the  fluids  in 
thefe  veflTels,  we  fliall  begin  with  the  laifleals ;  in  order  to  which  it 
may  be  neceflary  to  premife, 

I.  That  the  ladteal  veins  have  their  origin  in  the  villous  coat 
of  the  inteflines  where  their  orifices  are  fd  finall  as  to  efcape  the 
eyes  of  anatomifls:  that  leaving  the  poflerior  furface  of  the  vil¬ 
lous  coat,  they  pafs  through  the  nervous  and  mufcular  coats,  and, 
uniting  into  larger  canals,  are  diflributed  in  the  form  of  a  net¬ 
work  in  the  external  cellular  membrane  of  the  inteflines  ;  and  that 
after  this,  they  enter  the  mefentery,  and  are  furniflied  with  nume¬ 
rous  valves,  which  hinder  the  return  of  the  chyle  to  the  inteflines. 

2.  As  often  as  the  mufcular  coat  of  the  inteflines  is  contradled, 
the  ladteal  veins,  which  pafs  between  the  interflices  of  its  fibres,  and 
are  diflributed  in  the  nervous  and  external  cellular  membranes,  mufl 
be  comprefled  ;  but  are  relaxed  and  freed  from  this  prelfure,  when 
this  coat  ceafes  to  contract. 
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3.  It  is  well  known  tliat  fmall  glafs  tubes  are  endowed  with  a  power 
of  attradting  fluids,  fo  as  to  raife  them  confiderably  above  the  li¬ 
quors  in  which  they  are  immerfed.  That  this  power  increafes  ex- 
acflly  in  the  inverfe  ratio  of  their  diameters.  Tliat  thefe  tubes,  whe¬ 
ther  ftraight  or  crooked,  in  a  perpendicular  or  oblique  pofition,  in 
*vaciio  or  in  the  open  air,  attfaH  fluids  to  the  fame  height,  provided 
their  diameters  be  equal.  That,  when  a  capillary  glafs  tube  ends 
in  a  larger  canal,  the  fluid  is  elevated  fo  as  to  fill  the  capillary  part,, 
but  does  not  afcend  any  further.  That,  if  the  diameter  of  a  glafs 
tube  exceeds  -rV  an  inch^  its  power  of  attradlion  is  fcarcely  percep¬ 
tible:  and  laflly.  That  the  fame  glafs  tubes  attradl  different  fluids 
to  different  heights,  and  this  neither  in  proportion  to  the  tenacity 
nor  gravity  of  the  liquors.  From  all  which  it  is  natural  to  con¬ 
clude,  that  the  ladteal  veins,  which,  in  their  beginning  at  leaf!:,  are 
fmaller  than  any  glafs  tubes  hitherto  made,  mufl  be  endowed 
with  a  confiderable  power  of  attradfing  the  chyle,  when  it  is  ap¬ 
plied  to  their  orifices. 

How  far  the  attradlive  power  in  fuch  canals  as  the  ladteals  and  o- 
ther  abfobent  veins  is,  cdeteris  paribus^  greater  or  lefs  than  in  glafs. 
tubes,  we  have  no  experiments  to  determine:  but  as  the  urine,  an 
animal  liquor,  is  more  firongly  attradled  by  glafs  capillaries  than 
water  or  any  other  fluid  it  is  not  unreafonable’to  fuppofe  that 
animal  capillaries  may  have  a  ftill  ftronger  power  of  attradling  it.. 
And,  as  the  fame  fluid  is  differently  attracted  by  capillary  tubes  of 
different  fubfiances,  though  of  the  fame  diameter  f  ;  is  it  not  pro¬ 
bable,  that  the  feveral  abforbent  veins  in  animals  may  be  fo  formed 
as  to  attradl  their  proper  liquors  mofh  firongly  ? 

Further,  the  remarkable  attradlive  power  of  which  the  fmall 
veffels  of  vegetables  are  poffeffed,  and  by  means  of  which  they  draw 
from  the  fame  ear  th  very  different  juices,  is  no  fmall  argument  for 
allowing  a  fimilar  attradlion  in  the  veffels  of  animals.  It  is  by  this 
power  that  the  fap  continues  to  rife  in  the  veffels  of  trees,  even  in  the 
winter,  though  flowlyand  in  a  fmall  quantity  j  nor  can  it  be  alledged, 

that 

*  iMiifchenbroec):  de  tub.  capilK  vltr.  cap  3. 

^  Muichenbroeck  Element,  philof.  natural,  cap.  18,  §  531-. 
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that' it  is  the  heat  of  'the  fun  which  promotes  the  afcent  of  the  fap 
then,  as  it  does  in  fuinmer  ;  fince  trees  in  cold  cloudy  weather,  pro¬ 
vided  it  be  dry,  and  in  places  which  the  fun  in  winter  cannot  reach, 
take  up  continually,  by  their  roots,  as  much  moiflure  as  is  necelTary 
to  fupply  the  wafLe  by  perfpiration  in  their  trunks  and  branches. 
And  Dr  Hales  has  obferved,  that  cut  branches  will  imbibe  from  the 
fmall  end  immerfed  in  water  to  the  great  end,  as  well  as  from  the 
great  end  immerfed  in  water  to  the  final!  end  hence  it  follows, 
that  the  afcent  of  the  fap  in  the  veffels  of  plants,  is  not  owing  to 
any  peculiar  llrucSlure,  but  folely  to  capillary  attraction. 

It  is  true  indeed,  that  though  capillary  attraClion  makes  the  fap  to 
rife  in  plants,  it  cannot,  without  the  aifiilance  of  fome  other  caufe, 
make  a  continued  flow  of  it  from  the  roots  to  the  branches  and 
leaves  ;  becaufe,  as  foon  as  capillary  tubes  are  filled,  or  have  raifed 
fluids  to  a  certain  height,  all  motion  from  attraction  ceafes :  but  as 
the  aCtion  of  die  air  and  the  fun  upon  the  trunks,  branches,  and 
leaves  of  plants  oceafions  a  plentiful  perfpiration  of  the  fap  by  their 
pores,  a  proportional  quantity  will  be  attraCled  from  the  earth  by 
their  roots  to  fupply  this  wafte,  and  to  keep  the  capillary  vef¬ 
fels  full.  However,  as  often  as  the  abfence  of  the  fun  [and  the 
moift  ftate  of  the  air  put  a  flop  to  the  perfpiration  of  vegetables, 
the  fap  ceafes  to  afeend :  nay,  if  the  earth  be  warm  and  dry,  the  fap 
acquires  a  retrograde  motion  :  and  hence  it  is,  that,  in  a  cool  fum- 
mer’s  evening  when  the  dew  begins  to  fall,  vegetables  attraCt  the 
watery  particles  in  the  air  by  the  pores  of  their  leaves  and  branches, 
in  like  manner  as  they  had  done  the  moiflure  of  the  earth  by  their 
roots  in  the  day-time  f . 

These  things  being  premifed,  it  will  be  cafy  to  account  for  the 
paiTage  of  the  chyle  into  the  ladleal  veins. 

When  any  proportion  of  the  inteflines  is  relaxed,  the  laCleal  vef¬ 
fels,  which  open  every  where  on  the  furface  of  the  villous  coat,  re¬ 
ceive  the  chyle  by  their  attractive  power,  fo  as  to  fill  thofe  branches 
which  are  difperfed  in  the  membranes  of  the  gut.  The  chyle  being 
thus  admitted  into  the  capillary  laCleals,  is  by  the  fucceeding  con- 

traClioijt 

*  Vid.  Hales’s  Statical  effays,  voL  i. 


*  Statical  Eflays,  vol.  i. 
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tradllon  of  the  mufcular  coat  of  the  inteftine,  which  comprefTes  them, 
pulhed  on  towards  the  mefentery.  As  foon  as  this  contradlion  cea- 
fes,  the  emptied  lacfleals,  being  free  from  compreffion,  fill  themfelves 
with  chyle  as  before,  which  the  next  contradlion  of  the  gut  prefles 
forward  to  the  larger  ladleals  in  the  mefentery.  And  thus  the  chyle 
is  by  turns  attracted  and  propelled  by  the  capillary  form  of  the  lac- 
teals  and  the  periftakic  motion  of  the  inteftines.  | 

Further,  it  is  probable,  that  the  ladteal  veins^  like  the  other 
fmall  veflels  of  animals,  have  a  vibratory  motion  excited  by  the 
gentle  irritation  of  the  chyle,  which  afiifis  the  alternate  contrac¬ 
tions  of  the  inteftines  in  the  propulfion  of  that  fluid.  Without 
fuppofing  fuch  a  motion  in  the  umbilical  veins  of  the  chick,  it  will 
be  hard  to  account  for  its  growth  during  the  time  of  incubation. 
It  is  true,  the  umbilical  arteries  and  veins  run  clofe  together  in  ovi¬ 
parous  as  well  as  viviparous  animals,  fo  that  the  alternate  pulfa- 
tions  of  the  former  mull  contribute  to  the  propulfion  of  the  fluids 
in  the  latter  towards  the  heart.  But,  as  there  is  no  puliation  to 
be  obferved  in  the  heart  or  umbilical  arteries  of  the  chick,  till  to¬ 
wards  the  end  of  the  fccond  day  j  and  as,  at  any  rate,  the  pulfa- 
tion  of  the  umbilical  arteries  does  not  extend  beyond  the  capilla¬ 
ries  containing  red  blood,  the  fluids  in  the  extreme  branches  of  the 
umbilical  vein  mull  owe  their  motion  to  fome  other  caufe.  And  is 
it  not  reafonable  to  believe  that  the  colliquated  white  is  conveyed 
thro’  thefe  veflels  by  their  attractive  power,  as  capillary  tubes,  af- 
fifled  by  the  fmall  alternate  contradlions  excited  in  them  by  the  gen¬ 
tle  Jlmuhis  of  this  warm  fluid  ?  And  we  are  confirmed  in  this  opi¬ 
nion  by  analogy  from  plants,  in  whofe  veflTels  the  circulation  of  the 
fap  is  aflifted  by  a  vibratory  motion,  which  feems  to  be  excited  in 
them  chiefly  by  the  heat  of  the  fun.  And  is  not  the  extraordinary 
force  of  the  fap  in  the  bleeding  vine  owing  to  its  veflels  being  fuf- 
ceptible  of  ftronger  vibrations  than  thofe  of  moft  other  plants  f  ? 

The 

♦  Malpigh.  de  ovo  incubato. 

f  Dr  Hales  has  obferved,  that,  in  a  ftem  of  a  vine  I  of  an  inch  diameter,  the  force  of  the 
fap  in  the  bleeding  feafon  was  five  times  greater  than  the  force  of  the  blood  In  the  crural 
artery  of  ahorfe.  Statical  Effays,  vol.  i.  exp.  36. 
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Tpi  E  chyle  in  the  larger  lacfleals  which  run  along  the  mefentery, 
and  have  valves,  is  pufhed  on  to  Pecquet’s  receptacle  by  the  new 
chyle  continually  tranfmitted  to  them  from  the  inteftines,  by  the 
pulfation  of  the  fanguiferous  arteries  which  run  contiguous  with 
them,  and  by  the  alternate  motion  of  the  diaphragm  and  abdominal 
mufcles  in  refpiration. 

If  the  chyle  is  received  into  the  nafeent  ladleal  veins  of  the  in- 
teflines  by  their  attradlion  as  capillary  tubes,  it  will  be  eafy  to  fee 
why  quick-filver,  which  is  repelled  by  fuch  tubes,  fliould,  when 
fwaltowed  by  itfelf,  generally  pafs  through  the  inteftines  without 
almoft  any  of  it  getting  into  the  blood.  On  the  other  hand,  if  the 
propulfion  of  the  chyle  is  owing  to  the  alternate  contradlions  of  the 
inteftines,  it  will  appear,  why  it  Ihould  ceafe  to  be  tranfmitted. 
thro’  them  foon  after  death  ;  and  why,  in  a  well-fed  animal  newly 
killed,  the  ladleals  in  the  mefentery,  after  being  emptied,  may  be 
filled  again,  by  gently  prefling  the  inteftines,  and  thereby  imitating 
their  periftakic  motion* 

With  refpeeft  to  the  abforbent  veins  of  the  inteftines  ;  the  finer 
parts  of  the  digefted  aliment  received  into  them  by  their  attradlion, 
are  propelled  towards  the  larger  meferaic  veins  and  ‘vena  portarunif 
by  the  alternate  contractions  of  the  mufcular  coat  of  the  inteftines 
and  preflTure  of  the  abdominal  mufcles  and  diaphragm  in  refpira¬ 
tion.  But,  as  thefe  abforbents  are  not  provided  with  valves,  like 
the  ladleais,  it  may  be  inquired.  Why  the  laft-mentioned  power 
does  not  prefs  the  abforbed  fluids  equally  backward  to  the  inte¬ 
ftines,  as  forward  to  the  vena  port  arum  ?  This  we  imagine  is  pre¬ 
vented, 

I.  By  the  gentle  alternate  contractions  of  the  abforbent  veins, 
which  contractions,  as  they  are  owing  to  the  Jlimulus  of  the  imbibed 
liquor,  muft  begin  at  their  orifices,  and  proceed  towards  their  lar¬ 
ger  trunks.  Such  a  motion  as  this,  tho’  fmall,  will  determine  the 
courfe  of  the  fluids  on  to  the  larger  veins,  but  oppofe  their  return 
to  the  inteftines.  And  we  find  in  fact,  that,  by  means  of  a  fimilar 
motion  in  the  inteftines,  the  ufelefs  part  of  the  aliment  is  conveyed 
to  the  great  guts,  even  in  a  horizontal  pofition  of  the  body,  where 

the 
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the  alternate  preflure  of  the  diaphragm  and  abdominal  mufcles 
ought  to  pufh  the  contents  of  the  bowels  as  much  backwards  to  the 
ftomach  as  forwards  to  the  colon, 

2.  But  when  any  portion  of  the  inteftines  is  contradled,  the  na- 
fcent  ablbrbent  veins,  which  rife  from  the  villous  coat,  and  pafs 
thro’  between  the  other  membranes  of  this  part,  mud  have  their 
fides  prelTed  together,  fo  as  to  allow  nothing  to  pafs  through  them ; 
wherefore  the  prelling  force  of  the  mufcles  of  refpiration  mull  (if 
abling  at  this  time  upon  the  larger  trunks  of  the  abforbent  veins), 
propell  their  fluids  towards  the  %^e7ia  portarum.  When  this  portion 
of  the  intefline  is  relaxed,  the  emptied  abforbents,  by  their  attrac¬ 
tion,  will  fill  themfelves  with  new  fluids  from  its  cavity:  fo  that, 
whether  the  inteftines  are  contraifled  or  relaxed,  there  will  be  al¬ 
ways  fome  obftacle  to  the  retrograde  motion  of  a  fluid  in  the  abfor¬ 
bent  veins. 

When  the  liquors  taken  up  by  the  capillary  abforbents  are  con¬ 
veyed  into  the  larger  meferaic  veins,  they  will  be  carried  along  with 
their  blood  to  the  vena  portarum. 

As  there  are,  upon  the  internal  furfaces  of  all  the  cavities  of  the 
body,  exhaling  arteries  which  perpetually  throw  out  a  fine  fluid  to 
moiften  and  lubricate  the  parts  j  fo  there  are  bibulous  veins  which 
Take  it  up  ;  their  exiftence  is  afcertained,  not  only  by  obferving  that 
no  liquor  in  health  is  coiledled  in  thofe  cavities,  but  alfo  by  anato¬ 
mical  injedcions  *. 

These  abforbent  veins,  which,  like  thofe  of  the  guts,  have  no 
valves,  receive,  by  their  attraction  as  capillary  tubes,  the  dewy  va¬ 
pour  of  the  arteries,  which  they  convey  either  to  the  lymphatics  f ,  • 
or  to  the  fanguiferous  veins,  by  their  vibrating  motion,  the  pulfa- 
tion  of  the  contiguous  arteries,  and  the  alternate  compreflion  of  the 
mufcles.  The  abforption  in  the  cavities  of  the  abdomen  and  thorax 
is  promoted  by  the  alternate  prefliire  of  the  mufcles  concerned  in 
refpiration ;  while  the  mufcles  of  voluntary  motion  employed  in  all 

kinds 

*  See  Kauu  perfplratlo  Hippocrati  dida. 

t-  Vid.  Al.  Monro  jun.  DilTertat.  de  ven.  lymphat.  valvulof. 
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kinds  of  exercife  and  labour,  by  accelerating  the  motion  of  the 
fluids  in  the  abforbent  veflels  of  the  trunk  and  extremities  of  the 
body,  enable  them  to  imbibe  more  copioufly.  And  hence  we  may 
fee,  why  animals  which  move  little,  are  generally  loaded  with  fat  j 
while  thofe  which  are  kept  at  hard  labour  are  very  lean.  In  the 
former,  the  abforbent  veins  of  the  fatty  cells  imbibe  the  oily  mat¬ 
ter  flowly,  becaufe  they  want  the  alternate  preflure  of  the  mufcles 
of  voluntary  motion  to  pulh  their  contained  fluid  forward  to  the 
larger  veins  :  In  the  latter,  the  abforption  from  thofe  cells  is  'not 
only  increafed  by  the  various  and  continually  repeated  prefliire  of 
the  adling  mufcles,  but  the  body  being,  by  much  exercife,  in  fome 
meafure  exhaufted  of  fluids,  the  veins  imbibe  more  greedily,  while 
the  exhaling  arteries  pour  forth  their  oily  liquor  more  fparingly. 

If  the  exhalent  veflels  of  any  cavity  throw  out  too  much,  or  if 
the  abforbent  power  of  the  veins  be  weakened,  or  if  both  thefe  hap¬ 
pen  together,  a  watery  fluid  will  be  colled:ed  in  it ;  and  in  this  way 
are  produced  an  afcites,  hydrocele^  hydrops  peSioris^ 

When  the  blood  is  thin  and  watery  and  the  veflels  weak,  ana- 
farcous,  oedematous,  and  other  dropflcal  fwellings  are  common: 
for,  as  the  bibulous  veins,  by  their  attradlion,  can  only  take  up 
fluids  in  proportion  to  the  depletion  they  fufler  by  means  of  their 
own  vibratory  contractions,  and  the  alternate  compreffion  of  con¬ 
tiguous  arteries  and  mufcles,  their  abforbing  power  mull  necefla- 
rily  be  leflened  under  a  lax  ftate  of  the  flbres-. 

Further,  while  the  redundance  of  a  watery  fluid  in  the  blood 
increafes  the  exhalation  by  the  fmall  arteries,  it  leffcns  the  abforp¬ 
tion  by  the  veins,  for  the  fame  reafon  that  allies,  fugar,  or  falts, 
when  moiftened,  attract  the  watery  particles  of  the  air  lefs  than 
when  they  are  dry. 

Again,  although  there  be  little  or  no  fault  in  the  blood  itfelf, 
yet,  if  its  return  from  any  part  to  the  heart  be  much  retarded,  a 
dropfy  of  that  part  will  foon  enfue,  becaufe  the  fluids  taken  np  l.'^y 
the  abforbents  will  be  flowly  and  not  without  difliculty  received  in¬ 
to  the  larger  fanguiferous  veins  :  and,  as  we  have  jufl  now  obfer- 
ved,  their  abforption  mull  be  in  proportion  to  their  depletion. 

I  i  Hence 
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Hence  we  fee  why  feirrhous  tumours,  ligatures,  and  whatever  com- 
prefles  the  veins,  foon  bring  on  dropfical  fwellings. 

It  alfo  appears  from  what  has  been  faid,  in  what  manner  diure¬ 
tics  and  cathartics  carry  off  the  flagnating  waters  m  an  afcites  and 
other  dropfies :  for  by  the  difeharges  they  make  by  the  kidneys  and 
inteflines,  they  not  only  leffen  the  quantity  of  watery  fluid  in  the 
blood,  but  alfo,  by  their  fiimnlus,  increafe  the  force  of  the  circula¬ 
tion,  whence  the  exhalation  by  the  arteries  mull  be  leffened,  at  the 
fame  time  that  the  abforption  by  the  veins  is  increafed. 

The  furface  of  the  flan  and  veficles  of  the  lungs,  like  the  other. 
.  furfaces  in  the  body,  are  furniflied  with  exhaling  arteries  and  ab- 
forbent  veins :  by  the  former  a  fine  lymph  is  perpetually  difeharged 
from  the  blood ;  and  by  the  latter,  the  aqueous  particles  floating 
in  the  air  are  conflantly  conveyed  into  it. 

When  the  air  is  moifl,  and  the  body  has  been  exhaufted  by  fa¬ 
tigue,  the  abforption  by  thofe  veins  often  exceeds  the  exhalation 
by  the  arteries,  as  Drs  Keill  and  Linning  have  obferved  * ;  but,  ta¬ 
king  the  wdiole  year  round,  the  perfpiration  made  by  the  fkin  and 
lungs  exceeds  their  abforption  by  about  forty  ounces  a-day  in  Great 
Britain,  and  fifty-four  ounces  in  South  Carolina;  which,  tho’  it  has 
been  commonly  reckoned  the  total  of  the  perfpiration,  is  really  no 
more  than  its  excefs  above  the  quantity  of  fluid  taken  in  by  the  ab- 
forbent  veins  of  the  fl^in,  fauces,  and  lungs. 

Although  in  vegetables,  the  veffels  which  perfpire  in  the 
heat  of  the  day,  frequently  exert  a  contrary  function  in  the. 
night,  and  imbibe  the  dew  and  watery  particles  then  floating  in  the 

air 


*  Medtcin.  Stat  Britan,  tab.  17.  et  obfer/at ;  et  Philofoph.  tranfadl.  No.  470. 

'the  remarkable  abforption  by  the  fkin  obferved  by  Dr  Linning,  July  3.  1740,  betwixt  2|. 
and  54  ^fter  uoon,  happened,  'tis  true,  without  any  preceeding  fatigue  ;  but  is  cafily  account¬ 
ed  for  from  his  having,  in  that  time,  voided  28|.  ounces  of  urine;  fince  fo  great  a  w^afte  of 
the  thinner  parts  of  the  blood  muft  not  only  have  diminifhed  the  exhalation  by  the 
cutaneous  perfpiring  arteries,  but  alfo  have  increafed  the  abforbent  power  of  the  im¬ 
bibing  veins  every  where  through  the  body :  and  hence  it  is,  that  in  a  diabetes  the  urine 
often  not  only  exceeds  the  quantity  of  liquors  drank,  but  thefe  are  taken  up  fo  faft  by  the  ab¬ 
forbent  velTcis  of  the  ftomach  and  inteflines,  as  to  be  difeharged  by  the  kidneys,  before  one 
would  imagine  that  they  had  time  to  get  into  the  blood. 


IK  THE  SMALL  VESSELS. 


251 

air ;  yet  it  is  not  probable,  that  the  exhaling  or  peiTpiring  velTels  of 
animals  thus  become  imbibing  ones,  or  that  the  moifture  of  the  air 
can  by  them  be  conveyed  into  the  blood :  (ince  any  motion  in  thefe 
veflels,  from  their  extremities  to  their  larger  trunks,  mull  be  in  op- 
polition  to  the  couiTe  of  the  arterial  fluids. 

Th  e  abforption  by  the  veflels  of  the  fkin  is  performed  in  the 
fame  manner  as  in  the  other  abforbents  ;  only  it  is  probable,  that 
the  ofcillations  of  the  external  air  perpetually  varying  may  concur 
in  promoting  it. 

Alt  ho’  the  exhalations  from  animal,  vegetable,  and  mineral  bo¬ 
dies,  may,  along  with  the  aqueous  particles  in  the  air,  be  taken  in¬ 
to  the  blood  by  the  abforbent  veins  of  the  fkin  and  lungs,  (and  there¬ 
by  account  for  peftilential  and  epidemical  difeafes  raging  at  parti¬ 
cular  feafons),  yet  it  is  not  probable,  that  elaflic  air  can  be  imbibed 
by  thefe  veflels,  and  fo  conveyed  into  the  blood :  for  it  has  been  ob- 
ferved,  that  air  moves  with  great  difficulty  through  capillary  glafs 
tubes,  tho’  fome  hundred  times  larger  than  the  pores  of  the  fldn 
and  it  is  well  known,  that  water  and  other  fluids  can  penetrate 
many  fubflances  thro’  which  air  cannot  pafs. 

This  obfervation  of  the  difficulty  with  which  air  moves  through 
capillary  tubes,  may  ferve  to  decide  an  old  controverfy  amongft 
phyfiologifls,  ‘uiz.  Whether  or  not  any  elaflic  air  enters  into  the 
blood  by  the  lungs  ?  For,  fince  a  few  drops  of  water,  with  fmall  por¬ 
tions  of  air  between  them,  in  a  capillary  tube,  require  a  greater 
force  to  make  them  afcend  than  that  with  which  the  tube  attraffs 
the  particles  of  the  water  f,  it  will  follow,  that,  if  any  elaflic  air 
were  admitted  into  the  abforbent  veins  of  the  lungs,  it  would  not 
only  not  move,  but  would  hinder  their  abforption  of  other  fluids. 

The  great  fwelling  of  animals  in  an  exhaufled  receiver  likewife 
fhews,  that  air  cannot  readily  pafs  through  the  fmall  pores  of  the 

I  i  2  fkin 

•  Aerem  vero  non  nifi  tardc  et  cum  quadam  tenacitate  per  hos  tubos  mover?,  femper  do- 
cuit  experientia  ;  aeri  enim  ineft  fpecies  quxdara  teaacilatis  aut  immobilitatis;  MufHienbroeck 
de  tub.  capill.  vitr.  cap.  i.  exp.  ii, 

f  Mufchenbroeck.  loc.  citat. 
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fldn  and  lungs.  Nor  does  it  feemto  be  an  objeOion  to  this  doHrine, 
that  air  has  been  found  in  the  cavities  of  the  heart ;  fince,  in  a  mor¬ 
bid  iiate,  this  air  might  have  been  feparated  from  the  blood 

It  is  obfervahlc,  that  air  injecded  into  the  veins  of  an  animal,  oc- 
cahons  obflruftions,  concretions  in  the  blood,  and  fudden  death ; 
which  eflefts,  however,  may  be  accounted  for,  from  the  power 
which  air  has  of  coagulating  blood,  and  of  flopping  the  motion  of 
water,  even  in  large  pipes,  efpeclally  in  their  flexures 

But  to  return;  as  the  effluvia  of  different  fubftances  floating  in 
the  air,  are,  by  means  of  the  cutaneous  abforbents,  conveyed  into 
the  blood,  fo  likewife  are  the  finer  parts  of  plafiers,  cataplafms, 
fomentations,  and  other  applications:  which  ought  therefore  to  be 
confidered,  not  only  as  having  a  local  influence,  but  alfo  a  general 
one  upon  the  whole  body  by  their  fubtile  parts,  which  are  mixed 
with  the  blood  and  other  fluids. 

To  fome  it  may  be  a  difficulty,  that  quick-filver  applied  in  the 
form  of  an  ointment,  fliould  be  fo  readily  taken  up  by  the  abforbent 
veffels  of  the  fkin ;  fince  it  paffes  through  the  inteftines  without 
getting  into  the  laHeals.  But  this  happens  from  the  particles  of 
the  mercury  being  minutely  divided,  and  fo  united  with  thofe  of 
the  greafe  as  to  enter  the  pores  of  the  fkin  along  with  them:  for, 
though  quick-filver  is  repelled  by  capillary  glafs  tubes,  yet,  if  their 
internal  furface  is  befmeared  with  melted  greafe,  it  will  be  attracted 
by  them 

W E  are  informed,  that,  upon  opening  the  bodies  of  fuch  as  had 
taken  mercury  in  large  quantities,  this  fluid  has  been  fometimes 
found  in  the  cells  of  the  bones  and  elfewhere  § ;  the  reafon  of 
which  may  be  (^afily  explained  from  what  has  been  faid ;  for,  if  the 
very  fubtile  and  minutely  divided  particles  of  mercury  (after  they 

are 

*  Hales’s  Statical  Effays,  vol.  i.  chap.  6. 

f  Philofoph,  Tranfa<Sl.  No.  393. 

X  Memolres  de  I’Academ.  des  fdenccs,  an.  1724.;  and  Mufchenbroeck  de  tub.  capiU. 
cap.  4>  exp.  12.  cor.  2.  and  cap.  7. 

^  Wepfer  de  apoplex.  p.  277.;  and  Mead  on  poifons,  edit.  3. 
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are  thrown  out  by  the  exhaling  arteries,  along  with  the  finer  parts 
of  the  blood,  into  any  cavity  of  the  body)  fhould  again  unite  by 
their  Ifrong  mutual  attracflion,  fo  as  to  form  globules  of  larger  dia¬ 
meters  than  thofe  of  the  abforbent  veins,  it  is  evident,  that  they 
could  never  be  taken  up  by  thefe  vefiels,  but  mufl  remain  for  ever 
in  fuch  a  cavity. 

To  conclude  our  obfervations  on  the  abforbent  vefiels  j  it  may 
not  be  amifs  to  take  notice,  that  upon  the  internal  furfaces  of  the 
follicles  and  fecretory  and  excretory  ducfis  of  the  glands,  there  are 
bibulous  veins,  whofe  office  is  to  carry  oif  thofe  fluids  which  would 
be  improper  to  enter  into  the  feveral  fecretions.  And,  if  we  fup- 
pofe  thefe  abforbent  vefiels,  like  other  capillary  tubes,  to  attradl, 
according  to  their  different  natures,  different  fluids  more  or  lefs 
ftrongly,  we  ffiall  fee  one  great  caufe  of  the  various  fecretions  per- 
formed  in  the  bodies  of  animals. 
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OBSERVATIO  NS 


O  N  T  H  E 

SENSIBILITY  and  IRRITABILI  T.Y. 

O  F  T  H  E 

I 

Parts  of  M  E  N  and  other  Animals. 

PART  I, 

Of  Senfibllity, 

The  truly  learned  and juflly  celebrated  M.  de  Haller,  in  his 
late  treatife  De  partibus  corporis  huynani fenfibilibus  et  irritabili- 
bus  has  favoured  the  world  with  an  account  of  many 
new  and  curious  experiments  ;  from  which  he  has  fometimes  drawn 
fuch  conclufions  as,  if  juft,  muft  neceflarily  produce  fome  confider- 
able  changes  both  in  the  theory  and  praiflice  of  medicine.  Being 
fenftble  how  contrary  his  dodlrine  is,  in  many  things,  to  the  recei¬ 
ved  opinion  of  almoft  every  phyiician,  antient  as  well  as  modern,  he 
has  taken  uncommon  pains  in  making  many  and  repeated  experi¬ 
ments  ;  as  much  to  overpower  the  incredulous  by  their  number,  as 
to  fecure  himfelf  from  any  chance  of  being  deceived  +. 

If  the  conclufions,  I  fay,  in  that  learned  treatife  fliall  be  thought 
juft,  phyficians  and  furgeons  muft  treat  fome  of  their  patients  in  a 
manner  very  different  from  what  they  have  hitherto  done  ;  it  feems 
therefore  to  be  of  fome  confequence  to  confider  this  matter  with 
attention,  and  to  examine  particularly,  How  far  M,  de  Haller’s 
fyftem  of  fenfibility  is,  or  is  not,  well  founded. 

K  k  .SECT. 

*  A(5Ia  Gottingenf.  vol.  2.  ad  an  1752,  page  114.  circ, 

^  Ada  Gottingenf.  vol.  2.  p.  1 15. 
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^  HE  illuftrloiis  author,  in  treating  of  the  fenfibility  of  the  fe- 


V  eral  parts  of  the  human  body,  reckons  among  the  infenfible 
parts,  the  x.tnd.oxis,aponeurofes^  ligaments,  capfuU  of  the  articulations, 
periojleim^  bones,  marrow,  dura  and  pia  mater ^  pleiirayperitonaunij  pc- 
ricardiivn^  mediajlinum,  and  cornea, 

1.  He  informs  us,  that  living  animals,  whofe  tendons  were  cut,, 
burnt,  pricked,  or  torn,  fliewed  no  figns  of  uneafinefs  ;  and,  when 
a  little  part  of  the  tendo  Achilles  was  left  entire,  they  walked  with¬ 
out  any  feeming  pain 

2.  Wefn  the  ligaments  and  capfid<s  of  the  articulations  were* 
pricked  with  a  needle,  fcraped  with  a  knife,  or  had  oil  of  vitriol  or 
hutyriini  antimonii  applied  to  them,  the  animal  fliewed  no  fenfe  of 
pain  f.  The  wounds  of  thefe  parts  and  of  the  tendons  were  fol¬ 
lowed  with  no  bad  fymptoms,  and  were  cured  without  any  other 
remedy  than  the  faliua  of  the  animal,  and  fometimes  without  it 

3.  The  perlojieiim^  when  wounded,  torn,  or  burnt,  caufed  no  pain’ 
to  the  animals  1|.^ 

4.  He  allows  feeling  to  the  teeth,  but  not  to  the  other  bones,  be-- 
caufe  they  are  not  furniihed  with  nerves,  and  becaufe  he  has  feen 
the  fkull  trepanned,  without  giving  pain,  iii  perfons  who  were  pof- 
feffed  of  all  their  fenfes  §. 

j*.  He  denies  feeling  to  the  marrow,  not  from  any  experiments, 
of  his  own,  but  becaufe  it  is  a  fatty  fubflance  without  nerves 

6.  When  the  dura  mater  was  cut  or  lacerated,  or  burnt  with  oil' 
of  vitriol,  fpirit  of  nitre,  and  hutyrim  antimonii^  the  animal  feemed; 
to  have  no  feeling  of  the  injury  ff* 

7.  Wh  en  the mater  was  burnt  by  touching  it  with  hutyrum 
antimomij  the  animals  neither  cried,  nor  were  convulfed  j  but,  as 


foon 


*  A(fta  Getting,  vol.  2.  p.  120. 

4  Ibid  vol,  2.  p.  121,  et  223. 

^  Ibid.  p.  124,  f*  Ibid.  p.  125, 


f  Ibid.  p.  122.  et  123^ 


11  Ibid.  p.  I23i, 
tt  Ibid.  p.  126. 
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foon  as  the  brain  itfelf  was  wounded,  the  body  of  the  animal  was 
twilled  and  didorted  with  violent  convullions 

8.  'Thy.  'peritonaeum^  pleura,  ?ind pericardium,  when  laid  bare  and 
cut,  or  otherwife  irritated,  produced  no  change  in  the  anirnal  f . 

9.  He  denies  feeling  to  the  mediajlinum,' not.  upon  the  authority 
of  experiments,  but  becaufe,  like  the  pleura,  it  is  a  membrane  and 
without  nerves 

10.  He  reckons  the  cornea  infenlible,  becaufe  its  nerves  cannot 
be  demonflrated,  and  it  is  often  pierced  with  a  needle  without  pain  I|. 

Besides  the  infenfible  parts  above  mentioned,  there  are  others 
which,  according  to  M.  de  Haller,  have  either  no  fenfe  of  feeling, 
or  a  very  obfcure  one ;  thefe  are  the  arteries,  veins,  glands,  and  ^i- 
fcera,  yiz.  the-lungs,  liver,  fpleen  and  kidneys,  which,  when  prick¬ 
ed,  cut,  or  otherwife  irritated,’  (hewed  nothing  like  feeling  §. 

The  conclufions  which  the  learned  author  draws  from  the  above 
experiments,  may  be  reduced  to  the  three  following. 

ijl.  That  the  tendons,  ligaments,  capfulae  of  the  joints,  dura 
mater,  pleura,  and  other  membranes,  are  quite  infenfible. 

'idly.  From  the  infenlibility  of  thefe  parts,  and  the  difficulty  of 
tracing,  by  diffedtion,  any  nerves  to  them,  he  concludes  that  they 
have  none,  and  that  this  is  the  reafon  why  they  have  no  feeling. 

Zdly,  He  thinks  it  follow's.  That  thofe  parts  which,  from  his  ex¬ 
periments,  he  concludes  to  be  infenfible,  have  been  unjuftly  accufed 
by  phyficians  as  the  feat  of  fome  painful  difeafes.  Particularly, 
That  the  pain,  fw^elling,  and  inflammation  which  have  often  fol¬ 
lowed  bleeding  in  the  flexure  of  the  arm,  have  not  been  ov/ing  to 
the  tendons  or  aponeurofes,  in  that  part,  being  pricked  by  the  lancet, 
but  to  the  median  nerve  or  fome  branch  of  the  mufculo-cutanedus 
nerves  being  wounded  :  That  we  need  not  be  afraid  of  wounds 
of  the  tendons,  whether  they  be  cut,  pricked,  burnt,  or  otherwife, 
hurt :  That  the  cephaUa  and  phrenitis  have  not  their  feat  in  the  du¬ 
ra  mater  ff  ;  That  the  fkin  or  fubcutaneous  nerves  are  the  feat  of 

K  k  2  the 

*  Ad.  Gotting.  vol.  2.  p.  130.  t  P*  130* 

ii  Ibid.  p.  133.  §  Ibid.  p.  151.  and  132. 

**  Ibid.  p.  121.  ft  Ibid,  p.  126. 


j  Ibid.  p.  131. 
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the  violent  pain  with  which  arthritic  patients  are  affedled,  and  not 
the  ligaments  or  capfuU  of  the  joints  *  :  And  that  the  pain  of  the 
pleurhy  has  been  without  reafon  fuppofed  to  be  owing  to  an  inflam¬ 
mation  of  the  pleura,  which  is  void  of  feeling  f. 

In  the  few  obfervations  which  I  propofe  to  make  on  this  dodlrine, 
I  fliall,  jirjl,  Confider  the  parts  reckoned  infenflble  by  M.  de  Haller, 
in  a  found  natural  flate,  fuch  as  they  were  in  his  experiments ;  and, 
2?//y,  When  they  are  affedled  with  difeafes,  whether  in  confequence 
of  fuch  experiments,  or  from  other  caufes. 


SECT.  II. 

j.  TN  making  or  relating  experiments,  with  a  view  to  difcover 
A  the  fenfibility  or  infenflbility  of  the  feveral  parts  of  animals, 
particular  regard  fliould  be  had  to  an  obfervation  made  by  Hippo¬ 
crates,  ^iz.  That  a  greater  pain  deflroys,  in  a  confiderable  degree, 
the  feeling  of  a  lefler  one  J;  an  obfervation  which  is  confirmed  by 
daily  experience.  Thus,  pricking  any  part  of  the  body  fo  as  to 
give  confiderable  pain,  will  fb  obliterate  the  irritation  in  the  left 
orifice  of  the  ftomach,  which  is  the  caufe  of  the  hiccup,  as  inftant- 
3y  to  flop  that  convulfive  motion.  If  a  candle  be  brought  near  a 
perfon  whofe  eyes  are  a  little  inflamed,  it  will  give  him  uneafinefs : 
but,  if  he  be  placed  firfl  in  the  funfhine,  the  candle  will  not  add. 
fenfibly  to  his  pain. 

When  the  hinder-feet  of  a  frog  are  pricked,  or  otherwife  wound¬ 
ed  immediately  after  cutting  off  its  head,  it  makes  fcarce  any  mo- 
lions  with  its  legs,  and  fhews  almofl  no  ligns  of  feeling ;  but,  if 
the  toes  be  pricked  or  cut  ten  or  fifteen  minutes  after  decollation,, 
the  legs  and  thighs  are  not  only  violently  moved,  but  fometimes. 
alfo  the  trunk  of  the  body..  Now,  if  in  this  cafe,  as  we  fee,  the 
great  pain  occafioned  by  cutting  off  the  head  rendered  the  animal 
for  fome  time  infenfible  when  its  toes  were  wounded  j  is  it  to  be 

wondered 

Aa.  Getting,  vol.  2.  p.  122.  and  123. 

$  Aphor.  lib.  2,  No.  46. 


\  Ibid.  p.  150. 
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wondered  at,  that,  after  the  more  fenfible  parts  were  cut,  thofe  ani- 
mals  which  M,  de  Haller  opened,  fliewed  no  figns  of  pain^  when 
the  lefs  fenfible  parts  were  wounded  ? 

When  the  thorax  of  a  living  animal  is  laid  open,  it  does  not 
feem  to  receive  any  additional  pain  by  pricking  or  cutting  its  heart  j 
no  new  convulfions  are  produced,  nor  any  change  in  the  body,  ex¬ 
cept  perhaps  a  quicker  repetition  of  the  motion  of  the  heart :  does 
it  follow  from  this,  that  the  heart  is  without  feeling  ?  No,  furely  ; 
but  only  that,  after  the  torture  fuffered  by  laying  open  the  thorax, 
the  new  pain  produced  by  wounding  the  heart  is  too  fmall  to  make 
any  remarkable  imprefhon  upon  a  dying  and  half  infenfible  animal. 
Does  it  not  appear,  from  what  has  been  faid,  that  a  want  of  at¬ 
tention  to  the  above  mentioned  maxim  of  Hippocrates  may  have 
given  occafion  to  fome  miftakes  with  regard  to  the  degree  of  fenfi- 
bility  in  many  of  the  parts  of  animals  ?  Thus,  it  will  not  follow, 
that  the  tendons,  ligaments,  capfuU  of  the  joints,  periojieum,  and 
dura  7nater,  are  altogether  without  feeling,  becaufe  no  convulfive 
motions  or  other  figns  of  acute  pain  appeared  in  the  animals  when 
they  were  cut,  pricked,  or  torn ;  for  this  might  be  owing  either  to 
their  not  being  endowed  with  any  painful  feeling,  or  to  the  greater 
pain  occafioned  by  cutting  the  fkin,  fubcutaneous  nerves,  6‘C.  in 
order  to  get  at  thofe  parts  the  fenfibility  of  which  our  learned  au¬ 
thor  propofed  to  try.  I  prefume  therefore  to  think,  that  the  conclu- 
fion  V\^hich  Ihould  be  made  from  his  experiments,  is,  not  that  the 
parts  above  mentioned  are  wholely  without  feeling,  but  that  they 
are  much  lefs  fenfible  than  many  others,  or  than  has  been  common¬ 
ly  believed  by  phyficians. 

2.  With  regard  to  the  marrow  which  M.  de  Haller  reckons  in- 
fenfible  j  Duverney’s  experiments  made  on  men  (which  have  al- 
fo  fucceeded  with  my  learned  friend  and  colleague  Dr  Monro  fe- 
nior),  and  particularly  his  experiment  made  on  a  living  animal  be¬ 
fore 

*  Dans  les  hopitaux,  ou  voyant  panfer  cenx  qui  avoient  eu  un  bras  ou  une  jambe  coupee,, 
je  pouvois  voir  la  moelle  a  decouvert, — toutes  les  fois  que  je  la  faifois  toucher  un  peu  rude- 
merit,  le  malade  donnoit  auffitot  des  marques  d’une  nouvelJe  douleur.  Memoirea  ds  I’Acadi.. 
des  Sciences  1700.  edit.  8vo,  p.  255. 
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fore  the  Royal  Academy  of  Sciences  at  Paris  *,  are  a  proof  that 
this  part  is  far  from  wanting  feeling  :  and  the  reafons  given  by  M. 
de  Plaller  for  his  placing  it  among  the  infenfible  parts,  fcem  not  to 
be  fufficient  to  balance  thofe  experiments.  For  the  feeling  of  the 
marrow  is  not  owing  to  its  oil,  but  to  the  membranes  containing 
this  oil  ;  and  the  experiments  which  demonflrate  its  fenfibility, 
prove  that  thofe  membranes  are  furniilied  with  nervous  filaments, 
although  they  may  be  too  fubtile  for  the  knife  of  the  mofl  accurate 
.anatomifl. 

3.  Te  e  tunica  cornea  is  fo  far  from  being  infenfible,  as  M.  de 
Flallcr  believes,  that  any  one  may  be  foon  convinced  of  the  contra¬ 
ry  by  an  experiment  upon  his  own  eye ;  for,  when  the  cornea 
is  touched  with  the  finger,  a  fenfible  pain  is  felt .  and  it  is  well 
known,  that  powder  of  tobacco,  or  any  acrid  liquor  applied  to  the 
cornea^  excites  a  very  acute  fenfation.  Tho’  the  fclerotic  coat,  of 
the  eye  is  far  from  being  void  of  feeling,  yet  I  have  found  it  to  be 

lefs 

^  “  Vous  vous  fouviendrez,  Meflieiirs,  que  je  fis  feier  devant  vous,  par  le  milieu,  I’os  de  la 
cui/Te  d’un  animal  vivant ;  et,  ayant  fait  oter  les  chairs  et  les  membranes,  pour  lailTer  le 
"  bout  de  I’os  entierement  a  nud,  comme  tous  ces  ebranlemens  et  ces  divifions  caufoient  de 
douleur  tres  cruelle  a  I’aniraal,  j’eus  la  precaution  d’attendre  que  cette  douleur  fut  paffee, 

“  et,  quelque  terns  apres,  plongeant  un  fiilet  dans  la  moelle,  vous  vites  que  I’animal  donna 
“  auffi  tot  des  marques  d’une  tres  vive  douleur,  ce  que  fut  reitere  plufieurs  fois  avec  la  meme 
**  precaution,  et  avec  la  meme  fucces,” 

Memoires  de  I’Academie  Royale  des  Sciences  1700,  edit.  8vo,  p.  256. 

M.  de  Haller,  in  anfwer  to  the  authority  of  Duverney  w'hich  I  had  cited,  fays,  that  “  a 
“  fingle  experiment  is  not  fufficient  to  prove  the  fenfibility  of  the  marrow,  which  is  evidently 
“  cellular,  and  whofe  nerves  have  not  yet  been  difeovered  (a).*’  But  in  confirmation  of  the 
truth  of  Duverney’s  experiments,  I  mentioned  that  they  had  alfo  fucceeded  with  Dr  Monro 
fenior ;  and  have  now  to  add,  that  Dr  Al.  Monro  junior,  having  been  prefent  laft  fummer 
(1760)  at  the  amputation  of  the  arm  above  the  elbow,  in  a  man  of  about  forty,  on  account 
of  a  gun-ffiot  wound  in  the  hand,  and  a  fupervening  mortification,  after  the  arm  was  taken 
off,  he  preffed  upon  the  bone,  the  marrow,  and  the  mufcles  repeatedly  with  the  point  of  his 
finger;  vrhen  the  bone  was  touched  the  patient  felt  nothing  ;  touching  the  mufcles  occafioned 
little  pain  ;  but  he  complained  confiderably  as  often  as  the  Doftor  preffed  the  marrow  with 
his  finger. 

Memoires  fur  les  parties  fenfibles,  -vol.  4.  p,  109. 
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lefs  fenfible  than  the  cornea,  by  touching  both,  not  only  with  my 
finger,  but  with  a  bit  of  foft  filk  or  linen 

Having  been  lately  prefent  at  the  extraction  of  the  cryftalline 
lens  in  Mr  Sharp’s  method  f,  I  inquired  particularly  of  the  patient, 
whether  he  felt  any  pain  when  the  cornea  was  firfl  pierced  with 
the  knife?  he  told  me  he  thought  the  pain  was  much  the  fame  with 
what  he  ufed  to  feel  when  the  fkin  of  his  arm  was  cut  in  bleeding. 

It  ought  however  to  be  remarked,  that  though  the  fldn  and  cornea 
have  both  a  confiderable  degree  of  fenfibility  ;  yet,  when  they  are  cut 
quickly  with  a  very  fharp  inftrument,  there  is  lefs  pain  felt  than  one; 
would  imagine.  Thus,  when  the  fldn  is  flightly  wounded  in  {ha¬ 
ving,  the  blood  that  follows  is  often  the  firfl;  thing  that  lets  one' 
know  of  the  accident :  and  this,  together  with  the  pain  occafioned 
by  holding  the  eye  firm  in  its  orbit,  and  the  concern  the  patients 
are  generally  under,  may  well  account  for  their  being  fometimes. 
fcarce  fenfible  of  any  pain  when  the  cornea  is  pierced  with  a  fharp* 
needle.  But  upon  the  whole,  it  appears,  that  the  cornea  is  pofTefTed 
of  a  remarkable  degree  of  fenfibility  j  and  confequently,  that  M.  de- 

Haller’s 

*  M.  de  Halier  remarks,  that  In  thefe  experiments,  I  only  touched  the  conjiinniva  (a),  which 
Is  certainly  true  ;  nor  was  I  ignorant  of  this.  But  as  M.  de  Haller  hac^  pronounced  the  ccr- 
nta  In  general  to  be  infenfible,  and  had  made  no  exception  in  favour  of  the  conjuniliva  which 
covers  it,  my  experiments  were  certainly  in  point,  and  the  conclulion  from  them  juft  :  and  it 
will  be  found  very  difficult  to  prove  by  any  experiment,  that  the  pain  occafioned  by  cutting 
the  cornea  is  not  partly  owing  to  this  membrane,  as  well  as  to  the  conjunCliva,. 

M.  de  Haller,  unwilling  to  allow  fenfibility  even  to  ihz  conjunCllvay  afcribes  the  pain  oc¬ 
cafioned  by  touching  t\\^  cornea  to  fmall  branches  of  the  fifth  pair  of  nerves  which  run  be¬ 
tween  thefe  membranes.  But  fuppofing  the  exiftence  of  nervous  branches  between  the  cor^ 
flea  and  conjunaiva,  as  well  as  between  this  laft  and  the  fclerotic,  altho’  no.anatomift  has 
yet  demonftrated  the  former;  yet  the  pain  occafioned  by  touching  the  cornea  very  gently,  or 
the  fenfation  produced  by  the  cool  air  blowing  on  it,  cannot  well  be  conceived  to  be  owing  to 
any  thing  elfe  than  the  fenfibility  of  its  exterior  covering.  Nay,  If  the  cornea  itfelf  were  not 
more  lenfible  than  the  fclerotic,  why  ftiould  the  conjunaiva  feel  more  accutely  where  it  co¬ 
vers  the  former,  than  where  it  is  contiguous  to  the  latter  ?  The  conjunaiva,  where  it  covers 
the  eornea,  is  certainly  one  of  the  moft  fenfible  parts  of  the  whole  body,  and  leaft  able  to  beai 
any  hurt,  or  the  application  of  any  acrid  fubftance.  Nor  could  its  fenfibility  be  fo  great,  i£. 

It  were  owing  folely  to  fome  branches  of  nerves  running  between  it  and  the  cornea, . 

f  Philofoph.  tranfa(ft.  vol.  48.  p  i.  p.  322. 

(«)  Memoires  fur  les  parties  fenfibles,  vol.  4.  p.  59,  and  loSi. 
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Haller’s  pofition,  That  all  membranes  are  void  of  feeling  *,mu{l  ad¬ 
mit,  at  leafi,  of  one  exception  f. 

4.Th  E  learned  author  allows  to  the  kidneys  either  no  feeling  at  all, 
or  an  obfeure  degree  of  it ;  becaufe  he  could  obferve  no  figns  of  pain 
in  the  animals  whofe  kidneys  he  cut  or  pricked ;  but,  after  cutting 
the  fkin,  the  abdominal  mufcles,  and  difplacing  the  inteftincs 
in  order  to  get  at  the  kidneys,  it  was  fcarcely  to  be  expedled,  that 
the  animals  would  then  fliew  any  f  gas  of  additional  pain  when  thofe 
laft  parts  v/ere  v/ounded,unlefs  they  had  been  equally,  or  more  fen- 
fible  than  the  parts  hrll  dilfecled. 

A  phyheian  of  my  acquaintance,  who  had  an  opportunity  of  fee¬ 
ing  the  operation  of  nephrotomy,  was  told  by  the  patient  that,  when 
the  kidney  was  opened,  he  felt  pain,  tho’  duller  and  lefs  acute  than 
when  the  flein  was  cut. 

\ 

One  inftance  of  this  kind  is  more  deciiive  in  favour  of  the  fenfi- 
bility  of  the  kidneys,  than  twenty  experiments  on  brutes,  who  can¬ 
not  inform  us  whether  they  feel  a  flight  pain  or  none  at  all  ;  and, 
if  the  kidneys  be  lefs  fenfible  than  the  Ikin,  we  cannot  expedt  that 
wounding  them  will  add  conflderably  to  the  pain  which  the  ani¬ 
mals  fufFered  before  from  cutting  the  fkin  and  mufcles. 

It  is  obfervable,  that,  while  M.  de  Haller  denies  feeling  to  the 
kidneys,  he  allows  it  to  the  ureters:  not  becaufc  animals, when  thefe 
are  cut  or  wounded,  fliew  figns  of  greater  .pain  than  when  the  kid¬ 
neys  are  treated  in  the  fame  manner  ;  but  becaufe  he  fuppofes  the 
ureters  to  be  of  the  nature  of  the  fkin,  and  propagated  from  it 
And  indeed,  no  experiments  upon  brute  animals  would  have  been 
fuflicient  to  have  proved  the  ureters  infenfible  in  men,  when  ftones 
pafTing  from  the  kidneys  to  the  bladder  generally  occafion  fuch  ex- 
quifite  pain.  But,  does  not  the  acute  pain  attending  a  nephritis, 

'  and 

♦  Adt.  Getting,  vol,  2.  p.  130. 

f  M.  de  Haller  reprefents  me  as  inconfillent  with  myfelf  in  giving  the  cornea  as  an  inftance 
of  a  membrane  that  is  Icnfible,  after  having  ov/ned  that,  when  pierced  with  a  fharp  needle, 
it  often  occaftons  little  pain  [a)  ;  but  there  is  really  no  inconftftency  here,  fince  I  have  obfer- 
ved,  at  the  fame  time,  that  the  ftcin,  which  is  among  the  moft  fenfible  parts,  feels  generally 
lefs  from  being  flightly  cut  with  a  lharp  razor,  than  the  cornea  does  when  pierced  with  a  needle. 

J  Adi.  Gotting.  vol.  2.  p.  13  r 

[a)  Vid  Memoires  fur  les  parties  fenfibles,  dir*  vol-  4.  p.  108. 
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and  which  is  fometimes  occafioned  by  a  ftone  lodged  in  the  kid¬ 
neys,  lliew,  that  they  are  endowed  with  feeling  as  well  as  the  ure¬ 
ters  ?  while  nothing  can  be  concluded  from  calculi  lying  long  in 
the  kidneys  without  giving  pain  except  that  they  were  fo  placed 
as  not  to  hurt  them. 

5.  Alt  ho’  brute  animals  fliew  little  feniibility,  when  their  glands 
are  pricked,  or  have  acrid  things  applied  to  them,  immediately  af¬ 
ter  the  cutting  of  their  dvin ;  yet,  we  know  that  a  bruife  of  the 
tefticles  often  caufes,  inftantly,  fuch  exquifite  pain  as  to  make  men 
faint ;  and  that  a  blow  on  the  bread  of  a  woman  often  excites  flioot- 
ing  pains  in  the  gland  there,  though  no  mark  of  the  bruife  appears 
in  the  fldn.  Thefe  leem  to  be  fuch  proofs  of  the  fenfibility  of  the 
glands,  as  no  experiments  made  on  brute  animals  will  eaTily  over¬ 
throw. 

6.  M.  DE  Haller  allows  the  membranes  of  the  aorta  near  the 
heart,  and  of  the  temporal,  lingual,  labial,  thyroid,  and  pharyngean 
arteries,  to  be  fenfible ;  but  believes  that  the  coats  of  the  arteries  in 
other  parts  of  the  body  have  either  no  feeling  at  all,  or  a  very  fmall 
degree  of  it;  though  it  does  not  appear  from  his  experiments,  that 
animals  fliewed  more  fenfe  of  pain  when  the  former  than  when  the 
latter  were  irritated.  In  this  cafe,  he  feems  to  have  made  no  expe¬ 
riment,  but  reds  his  opinion  on  his  tracing  nerves  to  the  former, 
which  he  could  not  do  to  the  Latter:  an  argument  he  makes  ufe  of 
upon  other  occadons,  and  which  is  next  to  be  examined. 

7.  As  the  learned  author  not  only  forms  his  opinion  of  the  in- 
fendbility  of  many  parts  of  the  body  upon  experiments  made  on  li¬ 
ving  animals,  but  alfo  on  their  want  of  nerves ;  we  daall  briefly 
confider,  whether,  from  the  real  or  feeming  infenfibility  of  any 
part,  or  from  anatomids  being  unable  to  demondrate  its  nerves,  we 
are  allowed  to  conclude  that  it  has  none. 

Alt  ho’  the  tendons  are  quite  infenfible,  according  to  M.  de 
Haller,  and  their  nerves  can  fcarcely  be  diewn  by  anatomids ;  yet 
we  are  convinced  that  the  tendons  have  nerves,  from  the  following 
obfervation.  In  foetufes  and  new-born  children,  many  parts  which 

L  1  afterwards, 


♦  Ait.  Getting,  vol.  2.  p.  132. 
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afterwards,  in  an  adult  date,  become  tendinous,  are  then  mufcular, 
or  partly  fo ;  and  as  animals  advance  in  age,  the  proportion  of  the 
tendinous  to  the  mufcular  part  gradually  increafes :  we  muft  either, 
therefore,  deny  nerves  to  the  mufcles,  or  allow  them  to  the  tendons 
alfo 

Altho’  we  cannot  trace  nervous  filaments  to  the  fmall  arteries, 
we  have  reafon  to  believe  that  they  are  furniflied  with  them ;  elfe, 
how  could  the  diftenfion  of  their  coats  in  inflammations  occafion 
fuch  acute  pain  f  ?  I  think  we  may  conclude  every  part  that  is  lia¬ 
ble  to  be  inflamed  by  irritation  to  be,  in  fome  degree,  fenflble  and 
pofTefled  of  nerves ;  for,  fince  the  inflammation  cannot  in  this  cafe 
be  owing  to  any  increafed  force  of  the  heart,  the  diftenflon  of  the 
fmall  arteries,  and  the  greater  impetus  of  the  blood  in  them,  mufl 
be  owing  to  an  increafed  ofcillatory  motion  in  the  veffels  themfelves, 
excited  by  the  unufual  irritation :  but  thefe  motions  of  the  final! 
veffels  being  of  a  like  kind  with  thofe  alternate  contradlions  which 
are  obferved  in  mufcles  whofe  fibres  have  been  irritated,  it  will  fol¬ 
low  that  thofe  veffels  partake  of  a  mufcular  nature,  and  confequent- 
iy  have  nerves  like  the  other  mufcles. 

With  regard  to  the  membranes ;  fince  the  dura  mater  and  pleura 
are  furniflied  with  nervous  filaments,  which  anatomifts  have  been 
able  to  demonflrate  J,  we  may  reafonably  conclude  that  the  other 
membranes  are  not  deflitute  of  them;  although  they  may  be  too 
fmall  to  come  under  the  eye  of  the  belt  diffedlor:  this  is  certainly 

true 

*  The  reader  will  obferve,  that  from  thofe  p'arts  which  were  once  mufcular  becoming  af¬ 
terwards  tendinous  by  age,  I  only  conclude  that  they  are  not  deflitute  of  nerves,  but  not 
that  they  are  fenfible;  which,  however,  M.  de  Haller  has  Inadvertently  reprefented  me  ay 
faying  [a).  This  Avould  have  been  contrary  to  my  acknowledgement  of  the  very  obtufe  feel¬ 
ing  of  the  tendons,  and  to  what  I  have  fald  below,  of  the  fenfiblllty  of  the  parts  depending, 
not  folely  on  their  having  nerves,  but  on  the  difpofitlon  and  flate  of  thofe  nerves. 

f  M.  de  Haller  fcems  fometimes  to  allow  fenfibllity  to  the  arteries,  and  at  other  times  to 
deny  that  they  have  any ;  becaufe,  when  they  are  tied,  the  animals  do  not  feem  to  feel  any 
pain.  But  it  is  to  be  obferved,  that  the  ureters,  whofe  fenfibility  he  acknowledges,  may  b& 
tied  or  wounded  with  as  little  figns  of  pain  as  the  arteries.  Vid  Memolres  fur  les  parties  fea- 
fibles,  vol.  4.  p.87.  et  no.;  nd  .'id.  Gotting.  vol.  2  p.  142. 

Window  E.xpofition.  anatom,  fed.  9.  No.  35.  and  fe,x.  10.  No.  47, 

(«}  Memoires  fur  les  parties  fenlibles,  vol.  4.  p-  103. 
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true  of  die  cornea  and  the  membranes  containing  the  marrow,  which 
we  have  fliewn  to  be  fenfible,  and  confequently  not  without  nerves. 
It  appears,  therefore,  that  we  cannot  conclude  any  part  to  be  in- 
fenfible,  merely  becaufe  its  nerves  cannot  be  difcovered. 

On  the  other  hand,  it  is  allowed,  that  we  cannot  certainly  con¬ 
clude,  from  a  part’s  being  furnillied  with  nerves,  that  it  is  therefore 
fenfible,  and  to  what  degree :  for  the  nerves  mufh  be  in  a  certain 
Rate  to  perform  their  functions  rightly  ;  and,  in  proportion  as  they 
recede  from  this,  their  fenhbility  will  be  more  or  lefs  blunted. 

The  bones,  for  inftance,  which  in  a  natural  found  Rate  are  in- 
feiiRble,  are  neverthelefs  furniihed  with  nerves ;  as  appears  from 
the  great  fenfibility  of  the  granulated  fubRance  which  rifes  from 
them  after  fractures,  or  after  being  chizelkd,  or  when  they  ex¬ 
foliate  :  this  foft  flelh,  however,  gradually  lofes  its  feeling  as  it  grows 
harder,  till  being  at  laR  turned  into  a  callous  or  oiTeous  fubRance, 
it  becomes  wholely  infenfible. 

The  membranes  of  the  tela  cellularis  are,  in  a  natural  Rate,  foft, 
flexible,  and  dudtile,  and  have  little  feeling;  but,  in  every  wound  or 
ulcer,  when  they  acquire  fome  more  firmnefs,  they  are  fenfible  of 
every  touch  and  every  acrid  application.  After  a  cicatrice  _has  for 
fome  time  covered  the  parts  where  the  fore  was,  and  they  have  re¬ 
turned  to  their  natural  foftnefs,  thefe  cellular  membranes  lofc  again 
their  fenfibility,  as  appears  on  making  a  new  wound  through  the 
cicatrice ;  and  recover  it  again,  whenever  they  become  firm  and 
tenfe,  by  the  new  inflammation  and  fuppuration. 

The  dura  mater,  which,  in  a  found  Rate,  has  but  little  feeling, 
granulates  after  the  trepan,  and  feels  every  irritating  fubRance  ap¬ 
plied  to  it ;  and  the  fame  thing  happens  to  cartilages,  ligaments, 
tendons,  membranes, 

Without  attention  to  this  change  in  the  firmnefs  of  parts,  and 
its  efledl  upon  their  nerves,  we  could  never  account  for  what  has 
been  obferved  above,  viz,  that  the  parts  of  mufcles,  which  in  foe- 
tufes  and  children  are  lax  contradling  fibres  and  very  fenfible,  be¬ 
come  in  a  great  meafure  infenfible,  in  a  found  Rate,  when,  by  the 
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age  of  the  animal,  they  are  compared  into  tendons,  as  happens  t® 
many  of  them. 

If  fenfibility,  then,  be  a  fnre  mark  of  the  exiflence  of  nerves  in- 
any  part  of  the  body,  there  is  none  without  them,  altho’  anato- 
inifts  will  never  be  able  to  demonlfrate  them  in  every  part. 

From  what  has  been  faid,  it  will  appear,  that  M.  de  Flaller’s  cu¬ 
rious  experiments  on  living  animals  do  not  fuIEciently  prove  the 
whole  dodlrine  which  he  would  deduce  fi’om  them ;  and  that  his 
argument  for  the  infenhbility  of  parts,  drawn  from  their  nerves  not 
being  demonftrable,  is  not  altogether  conclufive.  Let  us  next  fee 
what  further  light  difeafes  will  throw  upon  this  fubjeR, 


SECT.  III. 

IF  the  parts  reckoned  infenfible  by  the  learned  M.  de  Flaller  were 
really  without  nerves,  it  would  follow,  that  they  could  in  no 
cafe  become  the  feat  of  painful  fenfation  5  and  even  fuppofing  them 
furniflied  with  nerves,  but  polfelTed  only  of  a  fmall  degree  of  feel¬ 
ing,  it  may  be  thought,  at  lead,  improbable  that  they  can  be  the 
feat  of  thofe  painful  difeafes  commonly  afcribed  to  them.  In  order 
to  fet  this  matter  in  a  juft  light,  it  will  be  proper  to  diftinguilh  be¬ 
tween  parts  in  a  found  and  in  a  difeafed  date.  In  a  found  date, 
the  feeling  of  many  parts  of  the  body  is  but  dull,  and  this  is  ne- 
cefTary  to  prevent  the  uneafinefs  we  diould  otherwife  liid'er,  ■when 
our  organs  are  dretched,  preded  upon,  in  the  common  offices 
of  life:  fuch  parts,  therefore,  when  cut  or  wounded,  in  a  found 
date,  give  little  uneafinefs ;  but,  if  afterwards  an  indammatioii 
comes  on,  they  become  extremely  fenfible,  and  their  over-dretched 
veifels  and  nervous  filaments  occafion  acute  pain,  by  which  we  are 
excited  to  endeavour  to  remove  the  complaint. 

It  is  certain,  that  thofe  parts  which  are  mod  fenfible  in  a  found 
date,  acquire  a  more  acute  feeling  when  inflamed.  Thus  the  do^ 
inach,  which,  in  health,  can  bear  wine,  brandy,  and  other  pun 
gent  liquors,  without  being  hurt,  is,  when  inflamed,  often  brought 
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into  convuliions  by  the  mildeft.  And  light,  which  gives  fo  much 
pleafure  to  the  eye  in  a  found  Rate,  becomes  intolerable  when  that: 
organ  is  inflamed.  Nor  can  we  doubt  that  the  more  infenflble  parts 
may  acquire,  when  inflamed  or  otherwife  difeafed,  a  great  degree 
of  fenfibility.  The  inftances  above  recited  have  fhewn  this  to  be 
true  of  the  bones,  tela  cellularis,  and  dura  mater ;  and  the  follow¬ 
ing  fadls  will,  I  believe,  evince  the  fame  thing,  in  other  parts, 
which  have  been  accounted  either  wholely,  or  almoft  wholely,  in¬ 
fenflble  by  the  learned  author. 

As  often  as  there  is  inflammation,  efpecially  -when  tending  to 
fuppuration,  in  any  of  the  glands,  as  the  parotids,  tonfils,  maxil- 
laries,  mammce^  teftes,  kidneys,  ci’r.  the  patient  often  complains  of 
great  pain,  before  the  teguments  are  inflamed,  or  even  confiderably 
flretched.  And  is  not  this  a  better  proof  of  the  fenfibility  of  thofe 
parts,  than  fchirri  and  other  indolent  fwellings  are  proofs  of  the 
contrary  ? 

Tk  e  fore-part  of  the  eye,  when  inflamed,  can  bear  the  touch  of 
no  hard  or  acrid  fubftance ;  and  fungi  rifmg  from  it  occafion  very 
fliarp  pain,  when  fretted. 

In  the  rheumatifm,  the  Joints,  where  the  fkin  is  unflretched  and 
of  the  natural  colour,  and  where  there  are  no  mufcular  fibres,  arc 
feverely  pained  on  the  leaf!  motion.  This  I  Ihould  refer  to  the  fen¬ 
fibility  of  the  ligaments  and  tendons  ;  fince  large  branches  of  nerves, 
thus  afletfed,  would  occafion  convulfions  of  the  mufcles  they  go  to, 
which  does  not  happen;  Befides,  in  fuch  cafes,  the  pain  is  not  felt 
where  the  large  nerves  are. 

A  contufion,  by  a  fall  on  the  great  trochanter  of  the  thigh,  with¬ 
out  caufing  an  ecchymofis,  or  a  fwelling  of  the  teguments,  often 
brings  on,  in  a  little  time,  racking  pain  on  all  the  outfide  of  the 
thigh,  leg,  and  foot,  continuing  for  months  or  years  through  the 
whole  extent  of  the  fafcia  lata. 

An  inflammation  of  the  perioflenm^  as  in  the  fannris^  where  the 
fuppuration  happens  between  this  membrane  and  the  bone,  nay 
even  the  fulnefs  of  the  vefleis  of  an  overftretched  periofeum,  (as  by 
heat  or  food  in  venereal  nodes),  gives  very  fliarp  pain.  And,  in 

the 
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iy® 

the  fpina  %^entofa  and  other  fuppurations  of  the  marrow,  pain  is  felt 
before  any  figns  of  the  difeafe  appear  externally. 

These  obfervations  feem  to  demonflrate,  that  many  of  thofe 
parts  which  M.  de  Haller  judges  to  be  infenfible,  are  often  the  feat 
of  confiderable  pain  in  the  human  body  j  and,  I  fufpedl,  that,  in 
other  examples,  where  that  learned  and  ingenious  author  endea¬ 
vours  to  affign  a  different  feat  of  the  painful  fenfation,  he  is  milfa- 
ken,  and,  perhaps,  unawares,  is  laying  the  foundation  of  a  hazard¬ 
ous  pra(ftice. 

I.  Thus  he  imagines  that  the  pain,  fwelllng,  and  inflammation 
of  the  arm,  which  have  fometimes  followed  the  opening  of  the  me¬ 
dian  vein,  muff  have  proceeded,  not  from  a  wound  of  the  tendon  of 
the  biceps  mufcle,  but  from  one  in  the  median  or  fome  other  nerve. 
But,  if  this  were  true,  why  fliould  not  the  like  fymptoms  fometimes 
follow  bleeding  in  the  cephalic  or  jugular  veins?  In  opening  the  ju¬ 
gular  vein,  fome  nervous  filaments  are  frequently  wounded  a>id  oc- 
cafon  a  fliarp  pain,  as  if  the  point  of  the  lancet  had  been  left  in 
the  wound ;  this,  however,  goes  off  in  a  day  or  two,  without  any 
bad  confequence.  But  the  mifehiefs  which  have  followed  bleeding 
in  the  median  vein  are  different.  Though  little  or  no  pain  is  felt  at 
f  rfl,  yet  afterwards,  not  only  the  whole  arm  is  violently  pained  and 
fwelled,  but  a  particular  hard  tumour  is  often  formed  in  the  place 
wdiere  the  wound  was  made,  from  which  oozes  a  thin  lymph  ;  the 
patient  does  not  recover  the  full  ufe  of  his  arm  for  feveral  months  ; 
nay,  fometimes  he  lofes  the  motion  of  the  elbow-joint.  Now  that 
a  wound  in  the  tendon  is,  fometimes  at  leaf!,  the  caufe  of  thofe 
fymptoms  that  follow  bleeding  in  the  arm  was  evident,  in  a  patient 
who  died  here  fome  years  ago,  of  a  fever  occaf  oned  by  the  pain,  tu¬ 
mour,  and  inflammation  confequent  upon  opening  the  median  vein 
of  the  right  arm  j  the  tendo  blcipitis  of  which  was  fwelled  to  almoff 
ten  times  its  natural  bulk. 

How  very  fenfible  tendons  may  become,  when  inflamed,  appears 
from  various  obfervations ;  particularly  from  one  mentioned  by 
the  learned  Baron  Van  Swieten,  of  a  Nobleman  who  was  feized 
with  violent  convulfions  over  his  whole  body  the  moment  his  fur- 

geon 
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geon  took  hold  of  one  of  the  tendons  near  his  ancle,  miftaking  it 
for  a  part  of  the  fatty  membrane 

2.  The  learned  author  refers  the  pain  of  the  gout  to  the  flcin  or 
fubcutaneous  nerves,  and  not  to  the  capfiiU  or  ligaments  of  the 
joints  afFe(5led.  But  does  not  the  rigidity  of  the  joints,  which  the 
gout  at  laft  produces,  liiew,  that  its  feat  is  deeper  than  the  fkin  or 
fubcutaneous  nerves  ;  and  that  the  feat  of  the  difeafe  is  in  the  liga¬ 
ments  of  the  articulations,  and  tendons  of  thofe  mufcles  which  are 
inferted  near  them’? 

Lv  fpraining  the  wrift  or  ancle,  we  do  not  always  feel  great  pain 
immediately  ;  but  foon  after,  when  the  parts  begin  to  fwell  and  in¬ 
flame,  a  coniiderable  pain  enfues,  which  is  increafed  if  the  joint  be 
moved.  Does  not  this  pain  proceed  chiefly  from  the  over-ftretched 
ligaments  or  tendons  ?  furely  it  cannot  be  owing  to  any  hurt  re¬ 
ceived  by  the  fkin  or  fubcutaneous  nerves.  And,  if  the  ligaments 
or  tendons  may  be  thus  affedled  by  being  too  much  flretched,  why 
may  not  they  be  the  principal  feat  of  the  gouty  pain  ? 

Chalk-stones  in  a  joint  are  frequently  the  caufe  of  fliarp 
pain  before  they  pierce  the  capfular  ligament,  and  before  the  flvin 
becomes  much  fcretched  or  red.  Further,  without  allowing  fenfi- 
bility  to  the  ligaments,  how  fliall  we  explain  what  my  learned 
colleague  Dr  Monro  fenior,'and,  I  dare  fay,  many  others  have  often- 
er  ^  than  once  feen  ?  An  iffue,  for  a  dropfy  of  the  knee,  made  with 
a  cauftic  or  a  knife,  and  drefled  with  the  pea  for  a  confiderable  time,, 
created  little  uneafinefs  ;  but,  after  a  puncflure  by  a  lancet  made, 
near  to  where  the  iflue  was,  through  the  capfula  of  the  joint,  to  let 
out  the  water,  fuch  racking  pain  and  inflammation  enfued  as 
brought  the  patient  to  the  brink  of  the  grave  f . 

3.  M.  de. 

*  Comment  in  Aphor.  Boerhaave,  vol.  i.  p.  241. 

f  In  anl'wer  to  this,  M.  de  Haller  has  thought  proper  to  remark,  that  Mr  V  arner,  who  is 
much  better  acquainted  wkh  lurgery  than  Dr  Whytt,  recommends  the  opening  the  capfular 
ligament  as  the  only  effectual  cure  in  a  dropfy  of  the  articulations  (a).  The  impropriety  o5 
tliis  remark  mull  appear  In  aftroug  light  to  the  reader,  when  he  obferves  that  what  I  afferc 
here  is  folely  upon  the  authority  of  Dr  Monro  fenior,  whofe  Ikill  in  furgery,  as  well  as  hia 
accuracy  in  making obfei  vatioas,  is  too  w’ell  known  to  be  called  in  queflion. 

{a)  Meraoires  fur  les  partus  fenlibles,.  vo).  4,  p,  55. 
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3.  M.  DE  Hal  LERIS  of  opinion,  that  the  infenfible  can¬ 

not  be  the  feat  of  a  headach  or  of  a  phrenitis.  But  how  little 
fenfible  foever  this  membrane  may  be  in  a  natural  Rate,  yet,  if  it 
may  be  affedted  with  pain  as  often  as  it  is  inflamed  or  obflrudled, 
it  may  flill  be  the/eat  of  thofe  diforders.  In  thofe  who  have  died  of 
a  phrenltlsy  the  dura  and  pia  rnatet\  as  well  as  the  cortical  fubftancc 
of  the  brain  have  been  found  inflamed,  fuppurated,  and  mortified ; 
and  in  thofe  vflio,  after  recovering  once  and  again  of  a  phrenitis^ 
have  died  of  other  difeafes,  the  dura  and  pia  mater  have  been  found 
thicker  and  harder  than  natural  * , 

As  the  headach  in  fevers  often  begins  feveral  days  before  a  dell- 
rlum,  we  cannot  afcribe  it  to  an  obftrudlion  in  the  cortical  part  of 
the  brain,  but  in  the  dura  or  pia  7nnter\  Nor  can  this  headach  have 
its  feat  in  the  teguments  of  the  fkull ;  otherwife  the  pain  would  be  in- 
creafed  by  preffmg  the  part  affecfted,  as  often  happens  in  thofe  pe¬ 
riodical  headachs  which  feem  to  have  their  feat  in  the  fubcutane- 
ous  nerves,  or  pericranium. 

Lajlly^  M.  de  Haller  thinks,  that  the  intercoflal  mufcles,  or 
large  nerves  running  between  the  ribs,  are  the  feat  of  the  pain  in 
the  pleurify,  and  not  the  pleura  itfelf,  which,  according  to  him,  is 
infenfible.  But,  if  this  membrane,  notwithftanding  its  fmall  de¬ 
gree  of  fenfibillty  in  a  found  flate,  may  be  affecled  with  great  pain 
when  inflamed,  it  will  hardly  be  doubted  that  it  is  fometimes  the 
feat  of  the  pleurify  ;  fince,  in  thofe  who  have  died  of  this  diflem- 
per,  the  pleura  has  been  found  inflamed  and  Suppurated  f . 

But,  befides  the  infenfibility  of  the  pleura^  he  advances  another 
plaufible  argument  to  prove,  that  the  pleurify  can  never  have  its 
feat  in  this  membrane,  viz.  the  patient’s  feeling  the  greateft  pain 
in  infpiration  when  the  ribs  are  brought  nearer  each  other,  and 

confe- 

But  farther,  the  pains  which  followed  the  operiing'of  the  capfular  ligament,  in  the  only  cafe 
which  is  mentioned  by  Mr  V.  arner,  though  they  were  lets  violent  than  is  ufual  in  fuch  cafes 
(a),  fliew  that  this  ligament,  how’ever  little  feeling  it  has  in  a  found  Hate,  may,  when  difea- 
fed,  become  the  feat  of  painful  fenfation. 

•  Van  Swieten  Comment,  in  Boer.  Aphor,  vol.  2.  p-  604. 

f  Van  Swieten  Comment,  vol.  3,  p.  8. 

{a)  Vid.  Philof.  tianfad.  vol.  49.  p.  457. 
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confequently  when  the  pleura  is  lefs  upon  the  flretch  than  it  was  in 
the  time  of  expiration.  But  the  learned  author  has  long  ago  jufh- 
ly  obferved,  that  ordinary  and  gentle  infpiration  in  men,  is  chiefly 
performed  by  the  diaphragm,  while  the  intercoftal  mufcles  are 
fcarce  employed  at  all  *  ;  and  therefore  in  infpiration,  v*^hich  adlioii 
pleuritic  patients  perform  with  difficulty,  the  ribs  may  be  fuppofed 
to  alter  their  fituation  very  little  ;  but,  as  the  inferior  part  of  the 
pleura  mufl;  be  fomewhat  ftretched  by  the  defcent  of  the  diaphragm 
in  infpiration,  it  is  no  wonder  that  the  pain  fliould  be  then  mofl 
acute. 

In  women,  efpecially  fuch  as  are  pregnant,  who  ufe  the  inter¬ 
coftal  mufcles  more  in  ordinary  infpiration  than  men,  the  pleura 
will  be  more  ftretched  at  that  time  than  during  expiration  ;  be- 
caufe  the  cavity  of  the  thorax  is  increafed  in  widenefs  and  depth, 
as  well  as  length. 

With  regard  to  what  M.  de  Haller  fays  of  the  ribs  approaching 
each  other  in  infpiration  ;  though  this  is  certainly  true  of  the  fu- 
perior  ribs,  yet  I  have  fome  doubt,  whether  it  be  fo  in  the  inferior 
ones :  for,  in  a  full  infpiration,  I  can  with  my  fingers  plainly  feel 
the  fix  or  feven  inferior  ribs  recede  from  each  other,  and  approach 
again  in  the  fucceeding  expiration  f .  Therefore  it  muft  appear, 
that  the  increafe  of  the  pleuritic  pain  in  time  of  infpiration  can  be 
no  proof,  that  the  difeafe  has  not  its  feat  fometimes  in  the  pleura. 

Upon  the  whole,  although  thefe  curious  experiments  fliew,  that 
feveral  parts  of  animals  are  pofleffed  of  a  much  more  obfcure  de¬ 
gree  of  feeling  than  has  been  commonly  imagined  ;  yet  I  fliould 
think,  that  the  reader,  after  weighing  what  has  been  faid,'will  not 
pronounce  them  altogether  infenfible. 

Mm  PART 


♦  Praeleft,  In  Inftitut,  med.  Boerhaav  vol,  4.  No.  61$.  not.  {a). 

f  The  reafon  why  not  only  the  falfe  ribs,  but  alfo  forae  of  the  true  ones,  rather  recede 
from  than  approach  each  other  in  infpiration,  may  be  underftood  from  what  is  briefly  faid 
concerning  the  motions  of  the  thorax,  by  Dr  Monro,  in  his  Anatomy  of  the  bones,  edit.  5. 
p.  242. 


PART 
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'  Of  Irritability , 

SECT.  I. 

Although  many  of  the  parts  compofing  the  human  body 
are  endowed  with  a  confiderable  degree  of  elafticity,  where¬ 
by  they  reftore  themfelves  wdien  over-ftretched  ;  yet  mufcular  fi¬ 
bres  alone  are  poflefled  of  a  peculiar  contracflile  power,  which  they 
exert  in  confcquence  either  of  an  effort  of  the  will,  or  of  fome 
fimuliis  applied  to  them  or  their  nerves  :  by  the  former,  voluntary 
motion  is  produced  ;  by  the  latter  involuntary  The  illuflrious 
M.  de  Haller,  who  calls  the  contradlile  power  of  irritated  mufcles 
by  the  name  of  Irritability,  has,  by  a  variety  of  curious  experi¬ 
ments  upon  living  animals,  fliewn,  that  it  is  a  property  of  all  muf* 
cular  fibres ;  and  that  no  part,  which  is  not  mufcular,  is  irritable, 
although,  of  the  mufcular  parts,  fome  are  more  and  others  lefs 
fenfible  of  irritation.  But  when,  in  his  enumeration  of  the  parts 
of  the  body  that  are  or  are  not  irritable,  he  allows  irritability  to 
the  lacteal  veins,  mucous  glands,  and  finufes,  and  yet  denies  it 
wholely  to  the  kidneys  and  ureters,  and  almofl  wholely  to  the  ar¬ 
teries,  veins,  and  excretory  dudts  of  the  glands,  we  cannot  help 
differing  from  him  :  fince  thefe  lafl  parts  are,  at  lead,  as  much 
mufcular  as  the  former ;  and  fince  his  own  experiments  on  living 
and  dying  animals  fhew  neither  the  one  nor  the  other  to  be  ir¬ 
ritable  f. 

That  the  fmall  arteries  are  not  without  irritability,  may  be  de- 
monftrated  by  experiments.  Thus,  when  an  acrid  cataplafm  is 
applied  to  the  fkin,  or  fpirit  of  wine  to  the  eye,  whence  proceeds  the 
inflammation  which  is  foon  produced  in  the  fliin,  and  almofl  in- 

flantly 

*  Vid.  an  E^^^y  on  the  vital  motions,  (be.  fe(5t.  i.  and  lo. 
q  Ad,  Gouinsenf.  vol.  2.  p.  13^.  ■  ■  143. 
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ftantly  in  the  eye  ?  Not,  furely,  from  any  increafed  force  of  the 
heart  or  larger  arteries,  but  from  the  irritated  veffels  themfelves, 
which  are  agitated  with  alternate  vibratory  contradlions  ;  by  means 
of  which  the  mofnentum  of  the  blood  in  them  is  much  increafed,  and 
red  globules  are  pufhed  into  thole  velfels  which,  in  a  found  date,  on¬ 
ly  receive  the  ferum  or  the  lymph 

Nor  can  we  conclude  that  the  arteries  are  deditute  of  irritability, 
becaufe  the  aorta  was  not  obferved  to  contracd  itfelf  when  pricked 
with  a  diarp  indrument,  or  touched  with  acrid  liquors  f  ;  dnce  the' 
fame  is  true  of  the  mucous  glands  and  linufes,  which  yet  the  learn¬ 
ed  author  allows  to  be  irritable  J.  And  it  is  not  improbable,  that 
the  fmall  capillary  arteries  may  be  more  irritable  than  the  aorta  or 
larger  ones ;  becaufe  their  mufcular  coat,  as  it  is  called,  is  much 
lefs  firm  and  tendinous. 

Farther,  M.  de  Haller  judges  the  ladleal  veins  to  be  irritable, 
becaufe,  after  death,  they  contradl  fo  as  to  expel  the  chyle  and  be¬ 
come  invifible  §  :  But  do  not  all  the  arteries  of  the  body,  fmall  as 
well  as  great,  alfo  contra(d  themfelves  after  death,  and  puda  mod 

Mm2  of 

♦  M.  de  Haller  fays,  that  the  irritation  of  the  fmall  arteries,  if  they  are  hollow  mufcles, 
ought  rather  to  empty  them  than  increafe  their  diameter  [a).  Now,  if  an  irritated  artery 
could  empty  itfelf  as  eafily  as  the  bladder  of  urine,  and  were  as  flowly  fupplied  with  new 
fluids,  an  irritation  of  it  would  have  the  effefl  mentioned  by  my  learned  opponent  But 
fince  the  arteries  are  furniftted  with  a  continued  fupply  of  blood  from  the  heart,  it  is  eafy  to 
fee,  that  as  often  as  by  any  confiderable  Jlimulus  the  alternate  contractions  of  the  fmall  ar¬ 
teries  of  any  part  are  greatly  increafed,  the  force  of  the  blood  muft  not  only  be  augmented, 
but  thefe  arteries,  as  well  as  the  fmaller  lateral  branches  which  they  fend  oft,  mult  be  en¬ 
larged  in  their  diameters,  and  contain  a  greater  quantity  of  fluids  than  ufual,  e,  the  part 
will  be  inflamed. 

The  increafed  heat,  rednefs,  and  pulfation  in  an  Inflamed  part  can  only  be  conceived  to 
happen,  either  from  an  increafed  force  of  the  heart  and  larger  arteries,  or  of  the  fmall  vef- 
lels  ihemfelves.  But  we  know  that  in  many  local  inflammations  from  external  caufes,  the 
force  of  the  heart  and  large  arteries  is  not  altered  ;  therefore  the  inflammation  mull  in  fuch 
cafes  be  afcribed  to  the  increafed  alternate  motion  of  the  fmall  veffels  themfelves ;  for  their 
continued  fpafmodic  contradion  would  occafion  a  fenfe  of  cold  and  a  palenefs,  not  a  heat  and 
rednefs. 

Lajlly,  Since  an  irritation  of  the  falivary  and  lachrymal  veffels,  and  of  the  mucoui  duils 
and  finufes,  increafes  the  motion  of  the  fluids  in  them,  it  will  be  difficult  to  give  a  reafon  why 
it  fhould  not  have  a  fimilar  effed  in  the  fmall  arteries  every  where  through  the  body. 

t  Adt  Gottingenf.  vol.  2.  p.  141.'  J  Id.  p.  143.  §  Ibid.  p.  142. 

{a)  Meraoires  fur  les  parties  fenfibles,  &c.  vol,  4.  p.  113.  et  114. 
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of  their  blood  forwards  into  the  veins  ?  And  is  not  this  contracflioti 
of  the  ladleals  owing  more  to  the  elaflicity  of  their  coats  now  in- 
creafed  by  cold,  than  to  a  pecnliar  mufcular  contracflion  ?  However, 
if  the  ladleals  be  irritable,  as  is  probable,  (though  for  other  reafons 
than  the  one  now  mentioned),  it  will  follow,  that  the  lymphatic 
and  other  veffels  of  the  body  are  fo  likewife:  for  the  lacleals  are  on¬ 
ly  a  kind  of  lymphatic  veins  arifing  from  the  villous  coat  of  the  in- 
teflines,  which,  on  account  of  the  whitenefs  of  their  fluid,  are  fo 
called.  Nor  have  we  any  reafon,  from  their  mufcular  ftrudture,  to 
afcribe  irritability  to  the  ladleals  and  thoracic  dudl,  more  than 
to  the  other  veflels  of  the  body. 

With  regard  to  the  veins,  I  fliall  only  obferve,  that,  flnce  the 
alternate  contradlions  of  the  trunks  of  the  njcnts  cav^  near  the  heart, 
fliew  them  to  be  polTefled  of  a  great  degree  of  irritability  ;  it  is  not 
probable  that  the  other  veins  are  wholely  without  it.  M.  de  Haller 
indeed  denies  any  peculiar  motion  to  the  cava^  and  afcribes  its  feem- 
ing  alternate  dilatation  to  the  blood  pulhed  back  into  it  by  the  con- 
tradling  auricle  But,  if  this  were  true,  how  could  the  cava  con- 
tradl  five  or  fix  times  before  the  right  auricle  performed  one  pulfation, 
as  Steno  has  obferved  in  rabbits  f  ?  or  how  could  it  continue  its  alter¬ 
nate  motions,  not  only  for  a  conflderable  time  after  the  right  auricle 
had  ceafed  to  move  J,  but  even  after  the  heart,  with  that  auricle,  was 
feparated  from  it  1|  ?  Thefe  facts  feem  fo  clearly  to  {hew  that  the 
motions  of  the  ven^e  cav(S  do  not  proceed  from  the  alternate  con- 
tradtions  of  the  right  auricle,  as  to  make  any  further  obfervations 
on  this  matter  unneceflary  §. 

Does 

*  Primas  lineje  phyfiolog.  edit.  2.  No.  113^. 

•f  Bartliolla,  Epift.  med.  ceat.  4.  p.  3. 

Bartholin.  Epift.  cent.  4.  p.  no.  j  and  Efiky  on  vital  and  involuntary  motions,  p.  53.  54, 
jj  Wallceus  de  motu  fang,  ad  fin. ;  Anatom.  Bartholin,  p.  783. 

§  M.  de  Haller,  in  his  later  writings,  ackisowledges  the  motions  of  the  vena  cava  to  be 
owing  to  its  own  fibres;  and  has  further  fhewn  that  the  pulmonary  veins  near  the  left  ventri¬ 
cle  of  the  heart  are  endowed  with  the  fame  power  :  But  from  his  remarks  on  this  palTage,  the 
reader  would  imagine  that  M.  de  Haller  had  never  afcribed  the  motion  of  the  vena  cava  to 
its  dilatation  by  the  blood  pufl^ed  hack  into  it  by  the  right  auricle,  and  that  I  had  charged 
him  unjuftly  with  this  opinion  ( a)  \  which  neverthelefs  is  to  be  found  in  No.  113.  of  the 
fecond  edition  of  his  Prhna  linex  phyjiolog. 

(«)  Memolres  fur  les  parties  icafxbles,  vol,  4.  p.  116.  117. 
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Does  not  the  fudden  flow  of  pale  nrlne  in  hyfleric  cafes,  and  of 
the  faliva  in  a  hungry  perfon  upon  the  tafte  or  even  upon  the  flght 
of  grateful  food,  fliew  that  the  fecretory  veffels  of  the  kidneys  and 
excretory  dudls  of  the  falivary  glands  are,  in  fuch  cafes,  agitated 
with  an  unufual  ofcillatory  motion,  and  confequently  that  they 
have  irritability  ?  Nor  ought  M.  de  Haller  to  have  denied  this  power 
to  the  veflels  of  the  kidneys  and  excretory  du6ls  of  the  glands:  fmee 
he  allows  it  to  the  lachrymal  glands  and  mucous  finufes,  becaufe 
they  pour  forth  their  fluids  more  copioufly  when  flimulated ;  al¬ 
though  his  experiments  difeovered  no  flgns  of  irritability  in  them 
When  a  {tone  palTes  from  the  kidneys  to  the  bladder,  does  not 
the  Irritation  of  the  fliarp  ftone  occaflon  fome  fpafmodic  con- 
tradlion  in  the  ureter?  and  does  not  a  large  dofe  of  opium  faci¬ 
litate  its  paflage,  by  abating  or  deflroying  the  painful  feeling,  and 
confequently  lefl'ening  the  conftridlion  of  the  ureter?  This  canal, 
therefore,  feems  to  be  pofleffed  of  fome  kind  of  irritability,  altho’ 
M.  de  Haller  informs  us  that  in  the  animals  which  he  opened,  it 
was  infenlible  of  the  Jiimulus  of  oil  of  vitriol  f  f . 

If  the  learned  author’s  experiments  difeovered  no  kind  of  irrita¬ 
bility  in  the  blood-veflels,  ladleals,  glands,  and  mucous  finufes,  it 
will  not  follow  that  the  iris  has  not  that  power,  although  it  did  not 
feem  to  contradl  when  irritated  with  the  point  of  a  knife  ||. 

He  adds,  that  the  dilatation  of  the  pupil  cannot  be  owing  to  any 
mufcular  power,  becaufe  it  becomes  wideft  at  death  or  immediately 
after  §.  I  have  elfewhere  obferved  that  the  dilatation  of  the  pupil 
is  owing  to  the  longitudinal  fibres  of  the  u^ea,  which,  by  their  na¬ 
tural  contractility,  draw  back  its  edges,  when  the  orbicular  mufcle 
is  not  excited  into  contraction  by  the  aCtion  of  light  on  the  retina  ^  ^  • 
at  death,  therefore,  when  the  eye  is  infenfible,  the  pupil  becomes 

wide ; 

•  Getting,  vol.  2.  p.  143.  f  Ibid,  p,  142. 

As  a  further  proof  of  this,  my  ingenious  Colleague  Dr  Alexander  Monro  junior  informs 
me,  that  in  a  pig  which  was  ftrangulated  and  half  dead,  he  obferved  the  ureter  to  contrail: 
Very  remarkably,  when  he  touched  it  with  the  point  of  his  finger;  nay,  when  be  moved  the 
point  of  his  finger  along  the  furface  of  the  ureter,  a  fuccellive  contraction  of  that  canal  was 
produced  from  above  downwards, 

I  A£l.  Getting,  vol,  2  p.  143.  §  Ibid. 

*•  Effay  on  vital  motions,  fed.  7.  ^ 
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wide;  but,  fome  time  after  death,  as  Winflow  has  always  obferved 
(and  I  have  alfo  feen),  the  pupil  grows  narrower;  becaufe  the  longi¬ 
tudinal  fibres  of  the  uvea  lofing  their  tone,  become  lax  and  extend¬ 
ed  f.  Nor  does  M.  de  Haller  feem  to  have  attended  to  what  is  faid 
in  page  70.  and  71.  of  my  EfTay  oh  the  vital  motions,  <b'c.  when 
he  mentions  the  dilatation  of  the  pupil  at  death,  as  a  proof  that  it  is 
not  owing  to  the  contradlile  power  of  the  fibres  of  the  uvea ;  fince 
this  very  dilatation  of  the  pupil,  compared  with  its  contraction  fome 
time  after  death,  demonftrates  the  truth  of  what  I  have  advanced. 
But,  after  all,  if  the  dilatation  of  the  pupil  be  not  owing  to  the  ela- 
fticity  or  natural  contractility  of  the  radiated  fibres  of  the  uvea,  to 
what  caufe  can  it  be  afcribed  ?  For  it  is  prefumed,  that  the  learned 
author  does  not  infift  on  the  aqueous  humour  prefTing  the  edges  of 
the  pupil  outwards,  as  being  contrary  to  the  laws  of  hydroltatics. 
It  may  not,  however,  be  improper  to  obferve,  that,  although  we 
Ihould  fuppofe  the  uvea  to  be,  flriCIly  fpeaking,  not  mufcular,  but 
only  a  cellular  membrane ;  yet,  like  the  dartos  of  the  fcrotum,  it 
would,  by  its  elafticity,  draw  back  the  edges  of  the  pupil  as  foon 
as  the  caufe  contracting  it  ceafed  to  aCl.  And  although,  at  the  time 
of  death,  the  pupil  would  on  that  account  be  much  enlarged,  yet 
fome  time  after,  when  this  cellular  fubftance  begins  to  lofe  its  elaftic 
power,  the  pupil  would  become  narrower. 

M.  DE 

*  Mcmolres  de  T’Acad.  des  fciences  1721.  edit.  8vo,  p.  416.  ' 

f  M.  de  Haller  mentions  in  feveral  of  his  experiments,  that  he  obferved  the  pupil  very 
wide  in  animals  not  only  at  the  time  of  death,  but  for  fome  hours  after  it:  Nor  is  this  incon- 
fiftent  with  Window’s  having  almoft  conftantly  found  the  pupil  of  a  moderate  fize  in  the  hu¬ 
man  body  a  day  or  two  or  perhaps  longer  after  death  ;  for  the  pupil,  which  continues  wide 
for  feveral  hours  after  death  in  men,  as  well  as  in  other  animals,  becomes  narrower  as  foon 
as  the  fibres  of  the  uvea  have  loft  their  tenfion  and  elafticity  :  Nay,  I  have  obierved  the  pupil, 
after  having  been  remarkably  wide  and  without  motion  for  fome  time,  become  narrow  even 
a  day  or  two  before  death  in  two  boys  who  died  of  a  dropfy  in  the  ventricles  of  the  brain. 
In  thefe  patients,  fp.  of  fal.  aramon  held  to  the  nofe,  or  a  fpoonful  of  a  cordial  julep,  made 
the  pupil  inftantly  as  wide  as  it  is  obferved  to  be  in  a  confirmed  gutta  Jerena-,  out  foon  alter, 
it  became  narrower  again;  which  feems  to  be  a  proof  that  the  dilatation  ol  the  pupil,  in  this 
cafe,  was  owing  to  a  contraflile  power  communicated  to  the  fibres  of  the  uvea,  by  the  fiimuiut 
of  the  volatile  fpirits  or  cordial ;  while  its  coarctation  afterwards  was  only  the  conlequencc 
of  the  uvea  being  more  relaxed. 
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M.  DE  Haller,  becaufe  he  cannot  difcover  any  orbicular  mufcle 
furrounding  the  edge  of  the  pupil,  concludes  that  there  is  none  ; 
and  afcribes  the  contraction  of  that  part  to  a  ftronger  influx  of 
fluids  into  the  fmall  veiTels  of  the  u<vca^  occafloned  by  the  Jtimulus  of 
light  acting  upon  it.  My  reafons  for  not  admitting  this  hypothefis  I 
have  fliewn  elfewhere  *  ;  and  therefore  fliall  only  add,  that  as  we 
conclude  from  the  various  motions  of  many  of  the  fmaller  infeCts, 
that  they  are,  as  well  as  larger  animals,  furniflied  with  mufcles, 
though  we  can  neither  demonftrate  thofe  inftruments  of  motion  by 
the  knife,  nor  by  the  microfcope,  fo  we  may  infer  the  exiftence  of 
the  orbicular  mufcle  of  the  uvea  -from  the  regular  motions  of  the 
pupil,  although  its  texture  may  be  fo  delicate  as  fcarcely  to  be  dif* 
tinguiflied  by  the  anatomift  from  a  denfer  kind  of  cellular  mem¬ 
brane. 

I  fliall  now  proceed  to  confider  what  the  learned  author  has  of¬ 
fered  concerning  the  nature  of  irritability  f . 


SECT.  n. 

/ 

IN  my  Eflay  on  the  vital  and  involuntary  motions  of  animals,  I 
had  endeavoured  to  fhew,  that  Jiimuli  applied  to  the  mufcles  of 

animals 

*  EfTay  on  vitaf  motions,  p.  69.  <bc. 

f  f  M.  de  Haller  has  by  miltake  reprefented  me  as  faying,  That  the  contra^lion  of  every 
mufcle  of  the  body  is  interrupted  with  alternate  relaxations  faj:  whereas,  in  p.  12.  13. 
126.  eirc.  of  my  Eflay  on  the  vital  motions,  I  have  exprefsly  excepted  the  fphin£ler  pupillx^. 
muicles  of  the  internal  ear,  and  feme  others,  whofe  contraction  is  owing  to  a  Jihmtur 
acting  on  fome  neighbouring  or  diltanc  part.  1  have  indeed  affirmed,  That  thofe  mufcles  to 
whole  fibres  a  Jihnulus  is  immediately  applied,  are  always  agitated  with  alternate  contractions 
and  relaxations ;  and  M.  de  Haller  himfelf  agrees  with  me  in  this,  when  he  fays,  that  all 
mufcles,  not  fo  much  as  one  excepted,  that  he  knows  of,  tremble  and  palpitate  after  death,  and 
are  alternately  contracted  and  relaxed  (ACt  Gotting.  vol.  2.  p.  139.  and  144).  The  bladder 
of  unne,  however,  feems  to  differ  from  the  other  mufcles  or  mufcular  organs  in  contracting 
uniformly  and  without  any  alternate  relaxations  when  it  is  pricked,  or  expofed  to  the  cold  air, 
in  animals  that  are  dying  ot  newly  dead  [b).  In  this  refpeCt,  the  bladder  refembles  the  dar~ 
tos  fcroti,  which  is  excited  into  a  continued  contraction,  and  furls  up  the  fcrotwri,  when  cold 
water  and  aflringent  or  acrid  liquors  are  applied  to  it,  or  whea.  the  (kin  of  the  Jtroiuin  i& 
gently  irritated  by  tilillation. 

(0}  ACt.  Gotting.  vol,  2.  p.  145. 


(^)  ACt.  Gotting.  vol.  2.p.  142.  and  145* 
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animals  excite  them  into  contradion,  by  producing  an  uneafy  feel¬ 
ing  in  them  or  their  nerves  ;  but  M.  de  Haller,  who  judges  irrita¬ 
bility  to  be  an  innate  property  of  mufcular  fibres,  is  of  opinion  that 
it  depends  not  upon  the  nerves,  and  has  no  connedlion  with  fenfi- 
bility  : 

1.  Because  the  mod  fenfible  parts,  fuch  as  the  nerves  and  fkin, 
are  not  irritable 

2.  Because  the  irritability  of  our  organs  is  obferved  not  to  be 
in  proportion  to  their  fenfibility  f. 

3.  Because  fome  parts  which  have  no  feeling  are  irritable 

With  regard  to  the  firR  of  thefe,  fince  mufcles  are  the  only  or¬ 
gans  of  the  body  which,  by  their  peculiar  ftrudlure,  are  fitted  for 
motion,  it  is  no  wonder  that  the  nerves  fhould  have  no  irritability, 
fince  the  want  of  it  is  only  a  neceflary  confequence  of  their  make  ; 
for  a  power  of  contradlion  does  not  depend  on  fenfibility  alone,  but 
upon  that  in  conjundlion  with  a  particular  form. 

In  anfwer  therefore  to  the  firft  argument,  I  fliould  fay,  that,  al¬ 
though  irritability  always  infers  fome  degree  of  fenfibility,  yet  fen¬ 
fibility  does  not  infer  irritability,  unlefs  the  part  be,  by  its  ftrudlure, 
fitted  for  motion,  i,  e,  in  other  words,  unlefs  it  be  what  we  call 
mufcular  ||. 

Although  the  fliin  is  not  irritable  in  the  fame  fenfe  that  the  mu¬ 
fcles  are,  yet  the  inflammation  and  pain  raifed  in  it  by  blifters  and 
other  acrid  applications  fliew,  that  it  is  readily  fretted  or  irritated 
by  flimiili.  The  fldn,  when  flimulated,  is  not  brought  into  alter¬ 
nate  contractions,  becaufe  it  is  not  by  its  flruCture  made  capable 
of  this  kind  of  motion  j  but  it  becomes  red,  is  inflamed,  and  pours 

forth 


*  A(El.  Getting,  vol.  2.  p.  134.  f  Ibid.  p.  136. 

:j:  A61.  Getting,  vel  2.  p.  134. 

11  Notwithftanding  what  is  fald  here  te  fliew  that  fenfibility  does  not  infer  irritability  unlefs 
in  parts  which  are  mufcular,  M.  de  Haller  has  accufed  me  of  inconfiftency,  when  I  fay  that 
irritability  is  proportional  to  fenfibility,  becaufc  I  acknowledge  the  nerves  to  be  deftitute  of 
this  pow’er.  See  Memoires  fur  les  parties  fenfibles,  vol.  4.  p-  118.  There  is  no  mcon- 
filtency  in  what  I  have  advanced  on  this  head  ;  and  furely  nothing  but  inadvertency  could 
have  been  the  occafion  of  M.  de  Haller’s  mifreprefenting  me  here. 
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forth  its  liquors  fo  copioully,  as  to  feparate  the  fcarffltin,  and  ralfc 
it  in  the  form  of  a  bladder  filled  with  water,  becaufe  the  fmall  vef- 
fels,  of  which  it  is  in  a  great  meafure  compofed,  partake  of  a  muf- 
cular  nature,  and  are,  like  the  larger  mufcles,  excited  into  alternate 
contracSIions  by  Jiumili, 

Further,  the  dartos  or  cellular  membrane  of  the  fcrotim  is  con¬ 
tracted  uniformly,  when  expofed  to  the  cold  air  or  other  Jiimiili  5 
and  the  fliin,  from  the  application  of  cold  air  or  water,  feems  like- 
wife  to  undergo  fome  kind  of  contraction,  by  which  it  is  raifed  in¬ 
to  tubercles  refembling  the  Ikin  of  a  goofe.  When  cold  water  is 
fuddenly  and  unexpectedly  applied  to  any  warm  part  of  the  body, 
the  perfon  is  infiantly  feized  with  a  general  rigour ;  and  not  only  the 
pores  of  that  part  to  which  the  cold  water  was  applied,  but  alfo  of 
the  whole  flein,  are  contracted.  Do  not  thefe  faCts  fliew  that  the 
dartos  and  fkin  are  affeCted  by  Jlimidi,  and  confequently  are  irri¬ 
table,  though  not  in  the  fame  manner  with  the  mufcles  ?  The  irri¬ 
tability  therefore  of  the  parts  of  the  body  may  perhaps  be  not  im¬ 
properly  diftinguilhed  into  three  kinds  :  ‘viz.  That  power  of  alter¬ 
nate  contraction  which  is  peculiar  to  the  mufcles  ;  that  uniform  con- 
flriCtion  which  happens  to  the  dartos  and  pores  of  the  fl^in  j  and 
that  rednefs  and  inflammation  which  is  excited  in  every  part  of  the 
body  that  is  fenfible,  as  often  as  acrid  things  are  applied ;  although 
indeed  this  laft  is  only  an  effeCl  of  the  firfl:  kind  of  irritability  in 
the  fmall  veffels  of  the  parts. 

I  mufl:  likewife  diffent  from  M.  de  Haller  in  regard  to  his  fecond 
argument,  ^iz.  That  irritability  is  not  obferved  to  be  in  proportion 
to  fenfibility ;  fmee  an  inflammation  of  any  irritable  organ,  which 
increafes  its  fenfibility,  is  always  obferved  to  make  it  more  irritable, 
as  will  be  fhewn  afterwards  by  a  variety  of  inftances.  The  learned 
author,  however,  in  proof  of  his  alfertion,  obferves,  that  the  fto- 
mach  is  more  fenfible  than  the  inteftines,  and  yet  lels  irritable  ;  and 
that  the  heart  itfelf  is  endowed  with  no  acute  feeling,  and,  when 
touched  m  a  living  perfon,  occafions  fainting  rather  than  pain 

N  n  -  Thje 

*  AO:.  Gotting.  vol,  2.  p.  136. 
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The  ftomacli  has  a  particular  feeling  whereby  it  is  offended  by 
things  that,  as  far  as  we  can  judge  by  our  tafte  or  fmell,  have  lit¬ 
tle  acrimony  :  it  is  the  principal  feat  of  hunger  ;  and  as,  when  we 
have  wanted  food  for  any  confiderable  time,  it  is  affe(fl:ed  with  a 
more  difagreeable  fenfation  than  the  inteftines,  fo  likewife  it  has 
more  agreeable  feelings  from  grateful  food :  and  in  thefe  refpedls, 
it  may  be  faid  to  be  more  fenfible  than  the  intellines.  But,  not- 
withftanding  this,  the  inteftines  feem  to  be  as  fufceptible  of  pain 
as  the  ftomach,  or  indeed,  any  other  organ  j  an  inflammation  there 
is  as  painful,  if  not  more  fo,  than  in  the  ftomach ;  and  jalap,  fen:- 
na,  and  other  brifk  purgatives,  which  feldom  occafion  pain  in  the^ 
ftomach,  often  affect  the  bowels  with  fevere  gripings. 

With  regard  to  the  heart;  Harvey  feems  to  have  too  haftily 
concluded  it  to  be  void  of  feeling,  from  that  inftance  which  her 
gives  of  the  young  Nobleman  whofe  heart  he  touched.  For  what 
this  great  man  put  his  finger  to,  was  not  the  fubftance  of  the  heart 
itfelf,  but  an  infenfible  callus  which  covered  and  defended  it  *.  The 
truth  is,  that,  as  the  Ikin,  although  one  of  the  moft  fenfible  parts 
of  the  body,  feels  no  pain  from  a  flight  preffure  or  attrition,  becaufe. 
it  isr  defended  by  the  infenfible  epidermis  ;  fo  the  heart,  when  gently> 
touched,  feels  little,  becaufe  it  is  covered  with  the  inner  lamina  of 
the  pericardium^  which,  like  other  membranes,  has  but  a  fmall  de¬ 
gree  of  fenfibility  j'.  In  like  manner,  the  external  furface  of  the 
intefiines  is  rendered defs  fenfible  than  it  would  otherwife  be,  by 
having  a  coat  from  the  mefentry ;  and  hence  it  is,  that  the  woman- 
mentioned  by  Peyer  felt  no  pain  when  her  inteftines  were  handled, 
by  him  and  Wepfer  J.  But,  although  the  outer  furface  of  the; 

heart: 


*  Becaufe  a  teflicfe  covered  with  a  callus  or  fungous  fuhfliance  is  fometimes  very  fenfible 
when  touched,  M.  de  Haller  feems  to  think  that  the  fmall  degree  of  feeling  in  the  heart  oi 
that  nolileman  mentioned  by  Harvey  could  not  be  owing  to  its  callous  covering  (i?)*  When 
a  part  which  is  covered  with  callus  is  inflamed,  it  will  doubtlefs  be  painful  when  touched; 
nay,  prefllng  even  the  nail  gives  pain  when  the  nerves  below  it  are  inflamed  :  But  to  fay  in 
general  that  any  part  I'hould  be  rendered  more  fenfible  by  being  furrounded  with  a  callus^ 
feems  to  be  too  great  a  paradox. 

f  ACt.  Gotting.  vol.  2.  p.  130.  f  Parerg.  anatom,  exercitat.  i.  cap.  4, 

(ff)  Element,  phyfiolog.  vol,  i,  p.  489. 
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heart  and  intefllnes  may  have  no  great  degree  of  fenfibility,  it  will 
not  follow,  that  their  internal  furface,  where  the  natural  ftimuli  ex« 
citing  their  motions  ad;  upon  them,  is  not  endowed  with  a  more 
exquifite  feeling  :  nay,  the  contrary  is  highly  probable.  M.  de 
Haller  himfelf  has  obferved,  that  the  heart  is  more  affedled  in  ani¬ 
mals  dying,  or  newly  dead,  by  the  gentle  Jlimiilus  of  warm  water 
or  air  puflied  into  its  ventricles,  than  by  applying  the  mod  acrid 
liquors  to  its  external  furface,  or  even  pricking  it  with  the  point  of 
a  penknife  *  ;  and  it  will  appear  from  an  experiment  to  be  men¬ 
tioned  afterwards,  that,  in  fome  cafes,  the  Jlimulus  of  the  blood 
within  the  cavities  of  the  heart  will  excite  a  tremulous  motion 
there,  when  oil  of  vitriol  applied  to  its  external  furface  has  no  fuch 
effed. 

With  regard  to  the  comparative  fenfibility  and  irritability  of 
the  heart  and  inteftines,  it  does  not  appear  clearly,  from  thefe  cu¬ 
rious  experiments,  which  of  them  are  the  molt  irritable  f .  The  mo¬ 
tions  of  the  heart  are  indeed  dronger  and  more  frequently  repeated  ; 
but  thofe  of  the  intedines  continue,  in  many  animals,  as  long, 
if  not  longer,  after  death. 

As  for  the  third  argument,  njiz.  That  fome  parts  which  have  no 
feeling  are  irritable  ;  there  is  no  experiment  offered,  and  I  doubt 
no  indance  can  be  given,  of  any  part  being  irritable  that  is  natu¬ 
rally  infenfible  and  without  nerves  J :  but  what  he  thinks  equiva¬ 
lent  to  this,  is,  that  mufcles  continue  to  be  irritable,  not  only  for 
fome  time  after  their  nerves  have  been  tied  or  cut,  and  fo  all  com¬ 
munication  between  them  and  the  brain  intercepted,  but  alfo  after 
they  have  been  feparated  from  the  body.  And,  indeed,  it  mud  be 
owned,  that  there  is  fome  weight  in  this  argument :  but  that  it 
neverthelefs  feems  to  me  inconclufive,  has.  been  already  fuggeded  in 
the  lad  fedlion  of  myEffay  on  the  vital  and  other  involuntary  motions 
of  animals  ;  and  will,  I  believe,  appear  dill  more  fo  from  the  fol¬ 
lowing  confiderations. 

N  n  2  I. 

*  Acl.  Getting,  vol.  i.  -j-  Ibid.  vol.  2.  p.  147. 

i  M.  de  Haller  indeed  mentions,  upon  the  authority  of  Lupfius,  the  fecundlnes  and  mem- 
biants  of  the  ovum  as  irritable,  tho’  without  nerves.  But,  if  irritability,  as  he  allows,  be  a 

property 
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I.  Although  the  irritability  of  inufcles  continues,  in  a  fmall 
degree,  for  feme  time  after  their  nerves  are  tied  or  otherwife  de- 
ftroyed ;  it  will  not  follow,  as  M.  de  Haller  thinks,  that  this  power 
does  not  depend  upon,  or  proceed  from  the  nerves :  for,  if  this 
were  fo,  one  would  expedl  that,  in  a  living  animal,  where 
the  mufcles  are  all  fupplied  with  blood  by  the  arteries,  they 
fliould  continue  to  preferve  their  power  of  irritability,  not  only  for 
a  few  minutes,  but  for  many  hours  and  days  after  their  nerves  have 
been  tied  or  cut.  Further,  if  the  irritability  of  the  mufcles  were 
not  owing,  fome  how,  to  the  nerves  or  their  influence,  why  fliould 
an  irritation  of  the  nerves  or  medulla  oblongata,  produce  fuch  ftrong 
convulfions  I 

These  convulflons  cannot  be  owing  to  the  propulfion  of  any 
fubtile  fluid  in  the  nerves  towards  the  mufcles  ;  fince,  as  M.  de  Hal¬ 
ler  and  others  have  obferved  *,  thefe  motions  follow  equally  whe¬ 
ther  a  nerve  going  to  any  mufcle  is  fqueezed  upwards  or  downwards. 
If  they  were  owing  to  the  conneclion  or  vicinity  of  the  nerves  to 
the  mufcles,  one  would  expert,  that  ftronger  convulflons  fliould  fol¬ 
low  from  the  irritation  of  the  tendons  than  that  of  the  nerves :  the 
contrary  of  which,  however,  is  true ;  for,  while  the  irritation  of  a 
nerve  produces  ftronger  convulflve  motions  in  the  mufcles,  than  a- 
rife  even  from  the  laceration  of  their  own  fibres,  the  tendon,  how¬ 
ever  pricked  or  irritated,  produces  no  change  in  them  The  rea- 
fon  is  plain  ;  the  tendon  has  little  or  no  feeling,  while  the  nerves 
have  a  very  acute  one. 

Further,  it  ought  to  be  obferved,  that  when,  after  decollatioiii, 
the  fpinal  marrow  of  a  frog  is  deftroyed  with  a  red  hot  wire,  no 
viflble  motion  is  produced  in  its  limbs  or  body,  by  pricking,  cut¬ 
ting,  or  otherwife  hurting  them  :  only,  wdien  the  fl^in  of  the  thighs 
was  difl’ecled  ofl',  and  the  mufcles  were  irritated,  the  fibres  of  thofc 
mufcles  were  agitated  with  a  weak  alternate  tremulous  motion. 

Now, 

property  of  mufcular  fibres  alone,  it  will  follow,  that  the  membranes  of  the  ovum,  which 
are  not  mufcular,  cannot  be  irritable  ;  but,  fuppofing  they  were  both  the  one  and  the  other, 
it  is  not  clear  whether  they  may  not  be  fiipplied  with  fmall  nervous  filaments  propagated 
to  them  by  the  navel  firing. 

Aft.  Cutting,  vol,  2.  p  136, 


f  Ibid.  p.  140. 
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Now,  as  the  ftrong  convuhive  motions  excited  by  irritation  in  the 
legs  and  trunk  of  the  body  of  a  frog  after  decollation,  are  to  be 
afcribed  to  the  found  Rate  of  the  fpinal  marrow,  fince  they  ceafe 
as  foon  as  it  is  deftroyed  ;  Is  it  not  highly  probable,  that  the  weak 
tremulous  motion  in  the  irritated  mufcles  of  the  thighs  of  a  frog, 
after  the  dellrudhion  of  the  fpinal  marrow,  were  owing  to  the  influ¬ 
ence  or  power  of  their  nerves,  which  Rill  remained  intire  It 
feems  alfo  to  deferve  notice,  that,  after  the  deRru6tion  of  the  fpinal 
marrow,  altho’  the  fibres  of  Rich  mufcles  as  were  irritated  exhibit¬ 
ed  a  weak  tremulous  motion  ;  yet  there  was  no  fympathy  between 
the  different  mufcles,  or  other  parts  of  the  body,  as  was  obferved 
while  the  fpinal  marrow  was  entire :  from  whence  it  feems  to  fol¬ 
low,  that  the  nerves  diRributed  to  the  fevcral  parts  of  the  body 
have  no  communication  but  at  their  termination  in  the  brain'  or 
fpinal  marrow  ;  and  that  to  this,  perhaps  alone,  is  owing  the  con- 
feiit  or  fympathy  obferved  between  them. 

Upon  the. whole;  the  weak  alternate  motions  produced  by  im- 
tating  the  mufcles,  whofe  nerves  have  been  tied  or  cut,  do  not 
prove,  that  their  irritable  power  is  independent  of  the  nervous  in¬ 
fluence  :  they  only  Riew,  that  thefe  motions  are  not  owing  to  any 
new  derivation  of  fpirits  from  the  brain  into  the  mufcles  at  that 
time ;  that  the  prefence  of  the  nervous  influence  in  their  fibres  is 
only  requifite ;  and  that  the  fpirits  remaining  in  the  nerves,  below 
the  ligature  and  in  the  mufcular  fibres,  may  be  fufficient  to  preferve 
a  certain  degree  of  irritability,  or  power  of  motion  in  them,  for 
fome  little  time. 

M.  DE  Haller  alfo  concludes  irritability  to  be  independent  of 
the  brain  and  nerves  ;  becaufe  the  fmalleR  infecfls,  which  have  no 
head,  are  irritable  "f.  But  by  the  fame  argument  we  might  prove  fen- 
fibility  and  voluntary  motion  to  be  alfo  independent  of  the  brain 
and  nerves  ;  for  the  fmalleR  infe(Rs  feem  to  be  endowed  with 

feeling, 

*  As  the  alternate  motions  of  the  heart,  in  many  animals,  continue  for  a  lonp:  time  after 
the  dedruiflion  of  the  brain  and  fpinal  marrow  ;  It  is  not  probable,  that  its  nerves  are  fo 
conftituted  as  to  make  its  moving  power  lefs  dependent  on  immediate  fupplles  from  the.  braicu 
and  fpinal  marrow,  than  t'.at  of  the  voluntary  mufclesi 

f  Ad.  Gotting.  vol.  2.  p.  156. 
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feeling,  and  undoubtedly  perform  voluntary  motions.  May  not 
tliefe  infe(5Is  which  want  a  head  have  fomething  to  fupply  the 
place  of  a  brain,  from  which  the  nerves  may  take  their  rife?  Or  may 
not  their  nerves  be  fo  formed,  as  “o  be  fiiihcient  of  themfelves, 
without  a  brain,  for  the  purpofes  of  motion  and  fenfation  ? 

2.  M.  de  Haller,  while  he  denies  feeling  to  the  dura  and  pia 
uiater,  allows  it  to  the  medullary  liiblfance  of  the  brain  *  ;  be- 
caufe,  when  it  is  wounded,  the  mufcles  of  the  body  are  convulfed 
in  an  extraordinary  manner.  Now,  if  the  fenfibility  of  the  medul¬ 
lary  part  of  the  brain  in  living  animals  may  be  deduced  from  the 
convuliive  motions  which  enfue  upon  hurting  it,  are  we  not  (the 
learned  author  himfelf  being  judge}  to  aferibe  feeling  to  the  brain, 
even  in  animals  newly  killed ;  lince  in  thefe  the  motion  of  the  heart 
is  renewed  by  irritating  the  jnedulla  oblongata,  and  the  whole  mufcles 
of  the  body  are  convulfed  by  diiTefling  the  fpinal  marrow  f  ?  And 
altho’,  in  animals  newly  dead,  the  convulfive  motions  produced  by 
irritating  the  medulla  oblongata  or  fpinalis  be  weaker  and  lefs  remark¬ 
able  than  in  living  animals  j  yet  it  will  not  follow,  that  they  are 
not  indications  of  fenfibility,  and  owing  to  the  fame  caufe  as  in  living 
animals  :  for,  as  the  death  of  the  body  in  general  foon  puts  an  end 
to  every  kind  of  feeling  and  adivity  in  the  parts  of  mod  animals, 
fo  it  is  not  to  be  doubted,  that,  immediately  after  death,  thefe 
powers  begin  to  be  weakened  ;  therefore  the  motions  owing  to  them 
mufl  be  lefs  confiderable. 

Again,  if  the  convulfions  occafioned  by  irritating  a  nerve  in  its 
natural  Rate  are  allowed  to  be  a  proof  of  its  feeling,  the  like,  though 
weaker,  convulfions  excited  in  the  mufcles  by  irritating  a  cut  or 
tied  nerve  mufl  be  an  equal  proof  of  its  retaining,  in  fome  mea- 
fure,  its  fenfibility.  When  all  communication,  therefore,  with  the 
brain,  by  means  of  the  nerves,  is  cut  off,  convulfive  motions,  which 
arife  from  a  Jlimulus  applied  to  any  part,  are  as  much  a  proof  of 
the  fenfibility  of  that  part  as  if  the  communication  were  preferved. 
And,  if  in  the  latter  cafe,  thefe  motions  may  be  juflly  aferibed  to 

the 

*  Adi,  Getting,  vol.  2-  p.  130.  et  134.;  et  Primos  lineac  pliyfiolog.  2d  edit.  p.  238. 

f  Kaau  Impet.  faclens,  No.  330.  et  333. 
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the  nerves  being  hurt  by  the  irritation,  they  mull  be  equally  fo  in 
the  former. 

3.  Here  it  will  be  objecfled ;  How  can  there  be  any  fenfibility  or 
feeling  in  a  nerve  whofe  communication  with  the  brain  is  cut  off? 

In  anfwer  to  which,  it  may  be  faitl,  that,  fince  we  have  good  rca- 
fons  for  believing  that  the  parts  of  many  infecfls  continue  to  be  fen- 
fible  for  a  confiderable  time  after  they  have  been  divided  from  each 
other  *  ;  and  that  the  bodies  of  fome  larger  animals  continue  to 
live  and  feel  after  they  are  deprived  of  their  heads  f  :  Why  may 
we  not  fuppofe  that  the  mufcles  of  men  preferve  fome  degree  of 
fenfibility  for  a  few  moments  after  their  nerves  are  tied  or  cut,  al- 
tho’  we  may  not  be  able  to  account  for  this  from  any  thing  we  know' 
of  the  nature  of  the  body,  or  of  the  manner  in  which  the  foul  is. 
prefent  with,  or  a6ts  upon  it  J  ? 

Redi 

*  Flies  copulate  and  lay  eggs  after  decollation  ;  Boyle’s  Ufefulnefs  of  experimental  philo- 
fophy,  part.  2.  p.  16. 

f  Vipers  continue  for  three  days  after  being  deprived  of  their  head  and  heart,  to  be  mani- 
feflly  fcnfible  of  punflures,  and  move  their  bodies,  when  pricked,  juft  as  entire  vipers  do; 
Boyle’s  Ufefulnefs  of  experimental  philofophy,  part  2.  p.  16. 

if;  If  I  were  allowed  a  conjecture  concerning  a  matter  of  which  I  know  very  little,  I  would 
fay,  that,  although  there  can  be  no  feeling  or  perception  in  the  brain  when  a  nerve  is  pricked 
below  where  it  is  cut  or  tied  ;  yet,  if  the  foul  be  prefent  every  where  in  the  body,  as  feems 
probable,  there  may  be  fome  kind  of  feeling  or  fenfation  excited  in  the  nerve  itfelf,  which 
may  be  fufficient  to  produce  a  motion  in  the  mufcles  to  which  it  belongs. 

Dr  Stewart  has  produced  feveral  arguments  to  prove,  that  the  inferior  extremity  of  every 
nerve  is  to  be  confidered  as  the  brain  of  the  organ  or  part  in  which  it  terminates  ;  and  that 
the  foul  is  not  confined  to  the  brain  or  any  part  of  it,  but  is  prefent  every  where  in  the  bo¬ 
dy,  equally  in, the  extremities  of  the  nerves,  as  at  their  origin.  (Dilfert.  de  motu  mufcular,. 
cap.  5). 

If  this  be  fo,  as  it  may  for  any  thing  that  can  be  fhewn  to  the  contrary,  why  may  not  a 
mulcle,  whofe  nerve  is  tied  or  cut,  continue,  for  fome  little  time,  fenfible  and  irritable  i*  Its 
fenfibility  will  not  indeed  be  attended  with  what  is  called  confcioufnefs,  as  diftinguilhed  from 
fimple  fenfation  ;  becaufe  this  reflex  aCt,  by  which  a  perfon  knows  his  thoughts  or  fenfations 
to  be  his  own,  is  a  faculty  of  the  foul  exercifed  in  the  brain  only,  with  which  all  communi-^ 
cation  is  now  cut  off, 

As  the  foul  feems  to  imagine,  judge,  reafon,  and  remember  in  the  brain  only  ;  why  may 
it  not  have,  in  the  various  other  parts  of  the  body,  fuch  feelings  or  powers  as  are  neceifary 
for  carrying  on  their  feveral  functions  ?  In  particular,  why  may  it  not  have,  in  the  mufcular 
fibres,  the  power  of  fimple  fenfation  and  of  beginnings  motion  i  Or,  which  will  amount  to 

much.. 
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Redi  informs  tis,  that  the  head  of  a  viper  will  bite  half  an  hour 
after  it  is  cut  off  from  the  body,  {Vid.  JacobcEi  Ohfervat.  de  ranis  et  la-- 
cert.  p.  58.  j)  and  I  have  often  obferved,  that  the  head  of  a  frog,  after 
being  feparated  from  the  body,  not  only  continued,  for  above  half 
an  hour,  to  move  the  eye-lids,  hoflrils,  and  mufcles  ot  the  lower 
jaw,  when  the  brain  or  the  Ikin  of  the  head  was  touched  with  a 
probe,  but  fometimes  moved  the  eyes  and  eye-lids,  when  nothing 
touched  it,  and  as  it  were  of  its  own  accord  j  fo  that,  without  too 
much  fcepticifm,  we  cannot  deny  that  the  head  continues  to  be 
animated  for  fome  time  after  it  is  feparated  1‘rom  the  body,  and  to 

perform 

much  the  fame,  while  the  rational  foul  a£ts  onl7  In  the  brain,  there  may  perhaps  be,  as  fomc 
have  thought,  a  fentient  aflive  principle,  which  enlivens  the  whole  body,  and  which  conti¬ 
nues  to  afluate  the  parts  for  fome  time  after  their  communication  with  the  brain  is  ftopt, 
i.  e,  as  long  as  they  continue  in  due  order  for  being  aded  upon  by  it. 

The  more  probable  opinion,  however,  feems  to  be,  that  the  foul  is  equally  prefent  in  the 
extremities  of  the  nerves  through  the  whole  body  as  in  the  brain.  In  thofe,  it  is  only  ca¬ 
pable  of  feeling  or  fiinple  fenfation  ;  but  in  this,  it  exercifes  the  powers  of  reflex  confciouf- 
nefs  and  reafon.  When  the  communication  of  any  part  with  the  brain  Is  cut  off,  the  fimple 
fenfation  of  feeling  excited  in  fuch  part  is  no  longer  perceived  by  the  foul  in  the  brain;  and 
therefore  is  not  attended  with  reflex  confcioufnefs  :  the  nerves  being  then  alfo  feparated  from 
the  brain,  foon  become  unfit  to  perform  their  funftlons  ;  hence  the  powers  of  firaple  fenfa¬ 
tion  and  motion  in  the  part,  if  it  be  mufcular,  ceafe  by  degrees,  till  at  laft  it  becomes  quite 
dead.  The  communication,  therefore,  between  the  feveral  organs  an  d  the  brain,  is  not  only 
necelTary  to  preferve  their  nerves,  by  means  of  fome  influence  tranfmitted  to  them  in  due 
order  for  performing  their  fundtions  and  being  properly  affedted  by  their  feveral  objedls, 
but  alfo,  that  the  foul,  as  a  confcious  and  rational  being,  may  be  acquainted  with  thefe 
impreflions. 

It  cannot  well  be  objedted  here.  That  we  afcribe  the  intelligent  powers  of  the  mind  to  the 
bodily  organs :  for  as  the  beft  mufician  cannot  make  a  flute  give  the  found  of  a  violin,  nor 
a  harpficord  that  of  a  French  horn,  nor  without  thofe  feveral  inftruments  produce  their 
founds  and  notes  at  all;  in  like  manner,  the  foul,  in  the  prefent  flate,  can  only  exercife  Its 
rational  powers  in  the  brain  ;  it  can  only  tafte  in  the  tongue,  fmell  in  the  nofe,  fee  in  the 
eyes,  hear  In  the  ears,  and  feel  hunger  m  tlie  ftomach.  But  although  the  imagination,  me¬ 
mory,  and  rational  powers,  depend  upon  the  brain;  yet  the  braui  does  not  imagine,  re¬ 
member,  nor  reafon  :  although  tafle  depends  on  the  tongue,  imelling  on  the  nole,  feeing  on 
the  eyes,  and  hearing  on  the  ears;  yet  thofe  organs  neither  talle,  fmell,  fee,  nor  hear,  but 
only  that  living  fentient  principle  which  animates  them. 

It  may  be  proper  to  obferve,  that,  whether  thefe  conjedfures,  which  are  offered  wuth 
much  diffidence,  fhall  be  thought  probable  or  not,  the  argument  concerning  the  irritable 
power  of  the  mufcles  of  animals  will  not  be  materially  affedted  ;  fince  this  mull  be  determined, 
not  by  mctaphyfical  reafonings,  but  by  experiments  and  obfervations.  Vid.  fedl.  4.  below. 
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perform  not  only  involuntary  motions  when  ftimulated,  but,  in  ap¬ 
pearance,  alfo  voluntary  ones.  In  like  manner,  the  body  of  a  frog, 
after  being  divided  from  the  head,  preferves  the  power  of  motion  for 
above  an  hour ;  and  when  its  hind  feet  or  toes  are  cut,  or  otherwife 
hurt,  the  mufcles  of  its  thighs,  legs,  and  trunk  are  flrongly  con- 
trailed,  by  which  it  raifes  its  body  from  the  table,  and  fometimes 
moves  from  one  place  to  another.  When  the  mufcles  of  the  thighs 
'  are  pricked  or  cut  with  a  knife,  they  are  excited  into  contracfion  j 
but  neither  they,  nor  the  neighbouring  mufcles,  are  near  fo  flrong¬ 
ly  convulfed  as  when  the  toes  are  wounded.  Whence  fliould  this 
happen ;  and  why  fliould  not  the  mufcles  of  the  legs  and  thighs  be 
more  flrongly  convulfed,  when  they  themfelves  are  wounded,  than 
when  the  toes  are  treated  in  the  fame  manner?  This  would  bc^the 
cafe,  if  the  motions  of  irritated  mufcles  were  owing  to  fome  pro¬ 
perty  of  the  infenfible  matter  compofing  them.  But  if,  as  we  ima¬ 
gine,  they  are  all  to  be  derived  from  feeling,  it  is  eafy  to  fee,  that,  as 
the  feet  and  toes  are  more  fenfible  of  pain  when  wounded,  than  the 
mufcles  of  the  legs  or  thighs,  ftronger  convulfions  mufl  be  occa- 
fioned  by  an  irritation  of  the  former  than  of  the  latter. 

Further,  we  muft  either  allow  that  both  the  head  and  body 
of  a  frog  continue  to  be  animated  for  fome  time  after  they  are  fe- 
parated  from  each  other ;  or  elfe  affirm,  that  the  life,  feeling,  and 
aclive  powers  of  animals,  are  merely  properties  of  that  kind  of  mat¬ 
ter  of  which  they  are  made.  The  former  opinion  is  attended  with 
fome  difficulties,  which  arife  chiefly  from  our  ignorance  of  the  na¬ 
ture  of  immaterial  beings :  the  latter  feems  to  be  inconfiflent  with 
all  the  known  properties  of  matter.  If  the  latter  therefore  be  ad¬ 
mitted,  we  not  only  aferibe  qualities  to  matter  which  it  does  not 
poffiefs,  but  prefume  to  limit,  by  our  narrow  and  inadequate  capa¬ 
cities,  the  powers  of'  incorporeal  natures,  their  manner  of  ading 
upon  bodies,  and  co-exifting  with  them. 

If  the  foul  were  confined  to  the  brain,  as  many  have  believed 
whence  is  it  that  a  pigeon  not  only  lives  for  feveral  hours  after  be¬ 
ing  deprived  of  its  brain,  but  alfo  flies  from  one  place  to  another  f  ? 

I  O  o  And 

*  Gotting.  vol.  2.p.  153.  -j-  Bagl’ivi  opera,  410,  priefat.  p,  ii. 
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And  to  what  caufe  arc  we  to  afcribe  the  continuance  of  life  and 
motion  in  a  viper  for  three  days  after  its  head  is  cut  off,  and  in  a 
tortoife  for  three  weeks  after  decollation,  and  fx  months  after  the 
iofs  of  its  brain  *  ?  The  motions  performed  by  thefe  animals  can¬ 
not  furely  be  attributed  to  their  material  part  alone;  iinlefs  we  fliall 
deny  them  a  foul  altogether,  and,  with  Des  Cartes,  refer  all  their 
actions  to  their  corporeal  machinery.  The  late  Reverend  and  learn¬ 
ed  Dr  Hales  informed  me,  that  having  many  years  fince  tied  a  li¬ 
gature  about  the  neck  of  a  frog  to  prevent  any  effufion  of  blood,  he 
cut  off  its  head,  and,  thirty  hours  after,  oblerved  the  blood  circu¬ 
lating  freely  in  the  web  of  the  foot :  the  frog  alfo  at  this  time  mo¬ 
ved  its  body  when  flimulated :  but  that,  on  thrufting  a  needle  down 
the  fpinal  marrow,  the  animal  was  ftrongly  convulfed,  and  imme¬ 
diately  after  became  motionlefs. 

If  then  the  foul  in  pigeons,  frogs,  vipers,  and  tcrtoifes,  is  not 
confined  to  the  brain,  but  can  continue  for  a  long  time  to  actuate 
their  bodies  independent  of  that  organ  ;  and  if,  in  many  infeHs 
which  have  no  brain,  every  part  of  the  body  is  both  fenfible  and  ir¬ 
ritable  f ;  why  fliould  we  deny,  that,  in  man  and  fuch  animals  as- 
refemble  him  moft,  the  parts  may  continue  to  be  adluated  by  the 
foul  or  fentient  principle  for  fome  few  minutes  after  their  commu¬ 
nication  wuth  the  brain  has  been  cut  off 

If  any  man  of  ordinary  fenfe,  who  is  no  philofopher,  be  afked, 
Why  the  heart  of  a  frog  beats  after  being  feparated  from  the  body, 
and  renews  its  motions  when  pricked  ?  he  will  readily  fay,  becaufe 
there  is  life  in  it.  This  is  a  proper  anfwer ;  for  a  better,  perhaps,, 
cannot  be  given  by  the  ablefl  philofopher.  If  then  life  in  animals 
be  owing  to  the  energy  of  a  principle  diftinci  from  matter,  and  of 
powers  fuperior  to  it,  we  have  reafon  to  conclude,  that,  as  long  as 

any 

*  Red?.  ObTervaf.  circa  anima],  vivent.  p.  209.  &c. 

f  A(5l,  Gouing.  vol,  2  p,  138. 

j;  The  difrerence  between  men  and  thofe  animals  which  live  long  after  decollation  or  the  ex^ 
cifion  of  theii'  heart,  feems  to  be,  that  the  latter  are  lb  framed  that  frelh  fupplies  of  blood  and 
fpirits  from  the  heart  and  bram  are  not  immediately  neceffiiry  to  keep  the  feveral  parts  in  due 
order  to  be  adled  upon  by  the  foul  :  as  feems  to  be,  in  a  great  meafure,  the  cafe  in  naan  and 
many  other  animals. 
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any  figns  of  life  remain  in  the  bodies  of  animals,  or  in  any  of  their 
parts,  this  principle  ftill  continues  to  adluate  them. 

There  are  two  kinds  of  motion  from  irritation  obfervable  in 
living  animals,  "viz.  where  the  muicle  or  organ  itfelf  is  Simulated ; 
and  where  the  Jllmiilus  only  affedls  foine  neighbouring  or  diftant 
part.  The  firlt  (of  which  kind  is  the  motion  of  the  heart)  feems 
to  be  owing  to  the  foul  or  fentient  principle  as  acting  in  the  part 
moved  ;  but  the  fecond,  to  the  foul  as  perceiving  and  adting  in 
the  brain  :  and  of  this  kind  is  the  motion  of  fneezing  from  an  ir¬ 
ritation  of  the  nofe,  and  the  contradlion  of  the  diaphragm  in  vo¬ 
miting  and  in  a  tenej'mus  or  ftrangury.  In  order  to  the  firft  kind 
of  motions,  an  immediate  communication  with  the  brain  is  not 
abfolutely  neceffary,  but  only  fuch  a  Hiare  of  the  nervous  power  in 
the  mufcle  or  its  nerves,  as  may  be  requifite  to  fit  its  fibres  for  be¬ 
ing  adled  upon  by  the  foul  or  fentient  principle.  But  the  cafe  is 
*  quite  otherwife  in  the  fecond  ;  where  the  motion  produced  is  thro’ 
the  intervention  of  the  brain,  and  not  by  any  Jilmidus  applied  to 
the  part  moved.  And  hence  it  is,  that,  in  an  animal  newly  dead, 
the  diaphragm  is  not  brought  into  contradlion  by  lacerating  or 
pricking  the  intejilnum  redtum  or  neck  of  the  bladder,  although  the 
fibres  of  thefe  parts  themfelves  may  be  thereby  agitated  with  fome 
tremulous  motions.  In  like  manner,  though  the  mufcular  coat  of 
the'  ftomach  is  excited  into  contradlion  fome  time  after  the  death 
of  an  animal  by  irritating  it  ;  yet  the  diaphragm  is  not  aff'ecded  by 
this  irritation :  which,  however,  it  would  have  been,  if  the  animal 
had  been  alive.  Agreeably  to  this,  when  any  of  the  mufcles  of 
the  legs  of  a  frog  are  irritated  fome  time  after  cutting  off  its  head, 
almofl  all  the  mufcles  belonging  to  the  legs  and  thighs  are  brought 
into  contraction,  if  the  fpinal  marrow  be  entire  :  but,  as  foon  as 
it  is  deflroyed,  although  the  fibres  of  fuch  mufcles  as  are  them¬ 
felves  fliraulated  are  affefted  with  a  weak  tremulous  motion,  yet 
the  neighbouring  mufcles  remain  at  perfedl  reft. 

I  have  elfewhere  endeavoured  to  fliew,  that  the  fuppofition  of 
the  foul  or  fentient  principle’s  continuing  for  fome  time  to  afluate 

O  o  2  the 
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the  feparated  parts  of  animals,  does  not  infer  its  real  divifibility^  j 
nor  is  it  nccellary  to  repeat  the  fame  things  again  :  but  I  cannot 
help  obferving,  that,  when  M.  de  Haller  reprefents  me  as  holding 
the  foul  to  be  diviiible,  fo  as  that  it  may  be  cut  into  as  many  pieces 
as  the  anatomift  pleafes  f ,  he  inadvertently  charges  me  with  an 
opinion  which  I  not  only  do  not  maintain,  but  which  I  have 
brought  arguments  to  difprove.  I  ihall  only  add,  that  the  indivi- 
fibility  of  the  foul  does  not  depend  on  the  unity  of  the  body,  but 
on  its  own  particular  nature. 

It  mull  be  acknowledged,  that  there  is  a  great  deal  of  obfcurity 
in  thefe  matters :  but  as  in  every  part  of  nature  we  find  abundance- 
of  myfieries,  as  often  as  we  carry  our  inquiries  to  any  great  length  ; 
it  can  be  no  v/onder  if  v^Ie  meet  with  difficulties,  almofl  infurmount- 
able,  in  accounting  for  the  motions  of  animals,  or  tracing  them 
up  to  their  fource  :  for,  if  we  are  far  from  underflanding  the  com¬ 
munication  of  motion  and  other  a<5lions  of  matter  upon  matter, 
how  fliall  we  be  able  to  comprehend  the  manner  in  which  an  im¬ 
material  principle  afts  upon  it  ?  But,  as  we  can,  from  the  little  we 
know  of  matter,  fee  that  inadtivity  is  one  of  its  elfential  pro'- 
perties,  we  are  hence  convinced  of  the  necelTity  of  afcribing  the 
life  and  motions  of  animals  to  the  power  of  an  incorporeal  agent.. 

SECT.  III. 

H  E  learned  M.  de  Haller,  after  endeavouring  to  prove  that 
irritability  is  independent  on  fenfibility,  gives  it  as  his  opi¬ 
nion,  that  this  remarkable  property  of  the  mufcles  has  its  feat 
in  the  glutinous  matter  connedtlng  the  earthy  elements  of  which 
their  fibres  are  compofed  J;  and  that  irritability  ought  to  be  confi- 
dered  as  a  peculiar  property  of  this  glutinous  fubfiance,  in  like  man¬ 
ner  as  gravity  is  allowed  to  be  a  property  of  matter  in  general,  al- 
tho’  its  caufe  cannot  be  affigned  j|. 

But 

•  EfTay  cn  vital  motions,  e'Yc.  p  183  ^c. 

f  Ad.  Gotting.  vol.  2.  p  137. 

X  Ad.  Gotting,  vol.  2.  p.  152.  11  Ibid.  p.  134.  &  157. 
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But  furely  the  glutinous  matter  of  the  mufcles  of  animals  feems 
as  unlikely  to  be  endowed  with  an  adlive  power,  fuch  as  irritabi¬ 
lity,  as  any  other  conflituent  part  of  the  animal  body  ;  nor  can  a- 
ny  argument  be  deduced  from  its  endeavouring  to  flirink  or  flior- 
ten  itfelf  wTen  drawn  out  *  ;  for  the  glue  of  the  fl^in,  ligaments, 
and  tendons,  as  well  as  of  the  mufcles,  has  this  property,  which 
is,  indeed,  a  kind  of  elafticity  f,  and  not  fmilar  to  that  power  of 

alternate  contradlion  which  mufcular  fibres  are  endowed  with. 

* 

In  proof  of  his  notion  of  the  irritable  nature  of  the  mufcular 
glue,  he  adds,  that  young  animals  which  abound  mod:  with  it  are 
mad:  irritable.  The  obfervation  is  true,  but  feems  to  prove  no¬ 
thing  in  the  prefent  cafe  ;  for  the  dvin,  ligaments,  and  tendons 
(which  lad:  are  a  continuation  of  the  mufcles,  only  harder  and 
more  compadled)  abound  more  in  glue  than  the  mufcles,  and  yet 
are  in  no  degree  irritable.  The  gi'eater  irritability  of  the  fibres  of 
young  animals  is  to  be  deduced  from  their  greater  fcnfibility,  and 
this  is  owing  to  their  greater  foftnefs  and  tendernefs  :  thus,  what 
in  new-born  animals  is  a  fenfible  and  irritable  mufcle,  becomes  af¬ 
terwards  a  tendon,  which,  in  a  found  Rate,,  is  free  from  irritabilL 
ty,  and  is  endowed  with  little  or  no  feeling 

Further,  fince  the  gelatinous  matter  in  our  aliments,  and 
even  in  our  blood,  is  quite  without  any  irritability,  it  muR  owe 
this  power  to  the  particular  difpofition  or  arrangement  of  its 
parts,  or  to  fome  other  change  which  it  undergoes  when  it  becomes 
a  part  of  a  mufcle.  If  this  may  be  fo,  why  may  not  the  finer  and 
more  fubtile  parts  of  the  blood  be  fo  changed  in  the  brain,  as  there  to 
acquire  a  power  of  feeling  and  thinking  ?  i,  e.  if  irritability  be  a 
property  of  the  mufcular  glue,  why  may  not  fendbility  and  intelli¬ 
gence  be  properties  of  the  medullary  fubRance  of  the  brain?  for 
the  known  properties  of  matter  give  us  reafon  to  think,  that  real 
acRivlty  is  not  more  confiiient  with  its  nature,  than  feeling  or 
thought. 

But 

*  A(5l  Gotting.  vol.  2.  p.  152. 

f  -  Ullicicy  IS  not  a  property  ot  hard  bodies  alone,  as  M.  de  Haller  feems  to  think  (p.  152.),, 
but  IS  alfo  louud  in  foil  ones :  thus  ah  ,  wool,  and  the  down  of  feathers  arc  remarkably  e» 
laitic. 

%  Aft.  Gotting.  vol.  2.  p.  140. 
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But  it  has  been  faid,  that  irritability  may  be  a  property  of  the 
mufcular  glue,  as  well  as  gravity  is  a  property  of  matter  in  general ; 
let  us  therefore  conhder  this  notion  a  little,  and  fee  whither  it  will 
lead  us.  Gravity,  which  is  a  property  of  matter,  continues  to  be 
fo,  let  matter  be  ever  fo  much  altered  or  changed  by  fire,  men- 
ftruums,  or  other  caules ;  but,  when  the  gluten  of  the  mufcles  is 
extracted  from  them,  it  appears  as  inert  and  void  of  adive  powers 
as  any  other  matter  ;  nay,  though  allowed  to  remain  in  them,  yet,  in 
mofl  animals,  it  wholely  lofes  its  irritable  power  foon  after  the 
mufcles  are  feoarated  from  the  bodv. 

But,  fuppofng  irritability  to  be  a  property  of  the  mufcular  glue, 
in  the  fame  fenfe  that  gravity  is  a  property  of  all  matter  ;  yet,  as 
the  mofl  attentive  confderation  of  matter  has  convinced  philofo- 
phers  that  gravity  is  not  effential  to  it,  but  owing  to  fome  general 
caufe  ading  upon  it ;  fo  the  irritability  of  the  mufcular  glue  muft 
be  allowed  not  to  be  a  property  effential  to  it,  but  arifing  from  the 
adion  of  fome  other  caufe  upon  it.  Gravity  has  been  aferibed  ei¬ 
ther  to  the  immediate  and  continued  operation  of  an  immaterial 
being,  or  to  the  adion  of  fome  fubtile  elaftic  medium  on  matter: 
but,  fince  the  elaflicity  of  the  parts  compofing  fuch  a  medium  muft 
be,  at  laft,  referred  to  the  adive  power  of  fome  incorporeal  caufe,  it 
follows,  that  gravity  muft  be  fo  likewife 

It  appears,  therefore,  after  all  that  has  been  faid  to  fliew  that 
the  motions  of  irritated'  mufcles  are  owing  to  a  property  of  irrita¬ 
bility  in  them  or  their  glue,  that  we  are  at  laft  obliged  to  refer 
them  to  the  adive  power  of  an  immaterial  caufe ;  unlefs  we  fliall, 
contrary  to  found  philofophy,  aferibe  feeling  and  fpontaneous  adi- 

vity 

*  M.  de  Haller  has  confidered  me  as  maintaining  an  opinion  contrary  to  the  common  no¬ 
tions  of  mankind  ( a ),  when  I  foy,  that  gravity,  or  rather  the  elalficity  of  that  medium  fup- 
pofed  to  be  the  caufe  of  gravity,  mutl  be,  at  laft,  referred  to  the  aflive  power  of  fome  incor¬ 
poreal  caufe.  How  far  we  fhould  be  direfted  in  our  reaibnings  concerning  the  natuie  or  caufe 
of  gravity  by  the  common  notions  of  mankind,  I  (hall  leave  the  reader  to  determine  ;  but 
fome  able  philofophers  have  thought,  and  not  without  reafon,  that  gravity,  or  the  material 
caufe  producing  it,  muft  at  laft  depend  upon  the  power  of  that  He  ing  who  fuftains,  moves, 
and  governs  the  whole  fyftem  of  nature  :  and  M.  de  Haller  will  find  it  a  hard  talk  to  account 
for  the  elafticity  of  that  aethereal  medium  fuppofed  to  be  the  cauie  of  gravity,  from  any  thing 
we  know  of  the  nature  of  matter. 

(a)  Memoires  fur  ks  parties  fenftbles,  See,  vol  4.  p,  91. 
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vity  to  matter.  And,  as  gravity  muft  finally  be  refolved  into  the 
power  of  that  Being  who  upholds  univerfal  nature;  fo  it  is  pro¬ 
bable,  that  the  irritability  of  the  mufcles  of  animals  is  owing  to 
that  living  fentient  principle  which  animates  and  enlivens  their 
whole  frame. 


SECT.  I\A 

Having  thus  propofed  my  difficulties  concerning  the  learn¬ 
ed  M.  de  Halier’s  ingenious  theory  of  irritability,  I  ffiall 
conclude  with  a  few  obfervations,  which,  if  they  do  not  demon- 
ftrate,  make  it  at  leaft  probable,  that  the  motions  of  ftimulated 
mufcles  proceed  from  their  fenfibility,  or  that  they  are  clofely  con¬ 
nected  with  it.  But,  previous  to  thefe,  I  muft  be  allowed  to  take 
notice,  that  the  word  irritability  feems  to  imply  a  kind  of  life  or 
feeling  in  the  part  endowed  with  it,  which  renders  it  capable  of  be¬ 
ing  fretted,  provoked,  or  irritated ;  and  therefore  feems  to  be  im¬ 
properly  applied  to  exprefs  the  contradlile  power  of  ftimulated  mu¬ 
fcles,  if  this  power  has  no  connexion  with,  or  dependence  on  their 
fenfibility  We  never  talk  of  irritating  a  ftone,  a  piece  of 
wood,  a  tree,  or  indeed  any  thing  that  is  without  feeling.  Irritabi¬ 
lity,  therefore,  in  the  common  acceptation  of  the  word,  implies  fome 
kind  of  feeling ;  nay,  M.  de  Haller  himfelf,  notwithftanding  that 
his  profeffed  defign  feems  to  be  to  ftiew  irritability  to  be  independ¬ 
ent  of  fenfibility,  yet  once  and  again  fpeaks  of  parts  that  are  not 
irritable,  as  not  feeling  or  perceiving  the  acrid  matter,  or  other  fii- 
muliis  applied  to  them  f. 

But  to  return: 

I.  We  almoft  always  obferve  the  irritability  of  the  mufcles  or 
mufcular  organs  of  the  human  body  to  bear  a  proportion  to  their 

fenfibility. 

*  “  Quicquid  incoinmodum  alicunde  illatum  percipit,  rdemqne  a  fe  amoliri  fata^it,  id 
proprie  dixeris  irritari.  Idcirco,  cum  partes  iflse  injurias  perfentifcant,  lefeque  ab  iif- 
“  dem  vindicare  conentur,  irritationis  quoque  capaces  merito  dicendte  funt  j”  GlifTon  Auatona. 
liepat. 

t  Adla  Gottingenf.  vol.  2.  p.  142. 
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fenfibility.  Thus,  in  young  children,  where  the  tender  nerves 
and  fibres  are  more  eafily  hurt,  and  all  the  feelings  are  more  exqui- 
fite ;  the  quicknefs  of  the  pulfe  and  the  violent  convulfions  with 
which  they  are  often  affedled,  from  flight  caufes,  fliew  their  mu- 
Icles  to  be  impreffed  with  a  greater  degree  of  irritability  than  thofe 
of  adults  *.  In  like  manner,  grown  people  of  delicate  nerves  and 
very  quick  feelings  are  fubjedl  to  fpafms  and  convulfive  motions  of 
their  flomach,  inteftines,  6’r.  and  to  palpitations  of  their  heart, 
from  fuch  flight  caufes  as  would  fcarce  fenfibly  affedt  men  of 
firmer  conflitutions  and  lefs  moveable  nerves. 

■  On  the  other  hand,  in  old  people,  in  whom  all  the  feelings  be¬ 
come  lefs  acute,  the  mufcles  are  lefs  irritable;  witnefs  the  flow  mo¬ 
tion  of  their  heart.  And,  in  apopledtic  and  comatous  cafes,  where 
the  fenfes  are  greatly  impaired,  the  motion  of  the  heart  and  that  of 
refpiration  are  remarkably  flow  ;  and  the  Jfimiilus  of  the  faces  is  not 
fufficient  to  bring  the  inteflines,  diaphragm,  and  abdominal  mufcles 
into  contradllon  as  ufual. 

Again  the  nerves,  which  are  the  mofl  fenfible  parts  of  the  body, 
produce,  when  irritated,  the  ftrongeft  convulfive  motions  in  the 
mufcles ;  and,  when  they  are,  by  being  flretched,  rendered  more 
fufceptible  of  pain,  an  irritation  of  them  produces  Rill  greater  con* 
vulfions  f. 

II.  Whatever  Increafes  the  fenfibility  of  the  mufcles  or  mo¬ 
ving  organs  of  our  body,  alfo  increafes  their  irritability. 

Thus,  when  the  flomach  is  inflamed,  the  mildeft  liquors  are  apt 
to  provoke  vomiting,  or  the  hiccup ;  whereas,  in  the  found  Rate  of 
that  organ,  brandy,  vinegar,  and  other  acried  liquors,  produce  no 
fuch  effedl.  When  the  neck  of  the  bladder  is  flightly  inflamed  or 
excoriated,  the  urine,  which  ufed  to  give  little  diRurbance  till  col- 
levied  in  large  quantity,  irritates  that  tender  part  fo  as  to  occafion 
violent  and  often  repeated  efforts  to  empty  the  bladder. 

When 

•  It  may  alfo  be  obferved,  that  the  parts  of  young  animals  which  are  mofl  fenfible,  are 
not  only  mofl  irritable,  but  retain  their  power  of  motion  longed  after  death,  or  I'eparation 
from  the  body. 

t  Aid.  Gottingenf.  vol.  2.  p.  136, 


OBSERVATIONS  ON  IRRITABILITY.  297 

When  the  fauces  are  inflamed,  the  mufcles  of  deglutition  are 
more  flrongly  convulfed  in  fwallowing  than  when  thofe  parts  are 
in  their  natural  Rate.  When  the  inteflincs  are  deprived,  in  a  good 
meafure,  of  their  mucus ^  or  become  more  fenfible  by  a  flight  degree  of 
inflammation  in  their  inner  membrane,  the  mlldefh  purgatives  will 
often  operate  as  roughly  as  the  ftronger  ones  do  in  a  perfon  in  per- 
fedl  health.  When,  without  any  eredlion  in  the  penis^  the  fetncn 
cfcapes  into  the  urethra^  the  mufculi  accelcratores  urin<s  are  not  af- 
fecled  by  it :  but,  as  often  as  the  penis  is  erecRed,  whereby  its  parts 
become  more  fenfible,  and,  as  it  were,  half  inflamed,  the  femen  is 
n.0  fooner  thrown  into  the  beginning  of  the  urethra^  than  thofe  mu¬ 
fcles  are  excited  into  flrong  convulfive  contractions. 

The  heart  becomes  fo  irritable,  when  either  itfelf  or  the  peri- 
iardium  is  inflamed,  as  to  be  agitated  with  violent  convulfions  and 
palpitations.  Nay,  the  tendons,  which,  in  a  found  Rate,  have  little 
or  no  feeling,  and  are  not  irritable  become,  when  inflamed,  fo 
fenfible  of  Jlimuli,  that  the  RrongeR  convulfions  have  been  occafion- 
cd  by  pricking,  tearing,  or  otherwife  irritating  them. 

A  difagreeable  fenfation  in  the  Romach  from  wind  and  other 
caufes,  often  quickens  (efpecially  in  people  whofe  nervous  fyRem 
is  delicate  and  moveable)  the  motion  of  the  heart ;  which  will 
often  return  to  its  natural  motion  by  a  glafs  of  wine,  or  fpirits,  or 
any  thing  that,  by  invigorating  the  Romach,  removes  its  uneafy 
fenfation. 

A  difagreeable  feeling  in  the  Romach  makes  the  heart  more  irri¬ 
table,  becaufe,  by  means  of  its  nervous  fympathy  with  that  organ, 
it  increafes  its  fenfibility  j  and,  in  like  manner,  an  inflammation  or 
anunufual  irritation  in  the  kidneys  or  inteRines  increafes  the  irrita¬ 
bility  of  the  Romach:  but  how  a  difagreeable  feeling  in  the  Romach 
ftiould  immediately  alter  the  nature  of  t\\^  gluten  of  the  fibres  of  the 
heart,  I  cannot  conceive. 

If  therefore  it  appears,  that  the  irritability  of  the  moving  organs 
of  our  body  is  increafed  as  often  as  their  own  fenfibility,  or  that  of 
other  parts  with  which  they  have  an  obfervable  fympathy,  is  in- 

P  p  creafed  5 


♦  Aft.  CottlDg.  vol.  2.  p.  140, 
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creafed  ;  -it  will  be  thought  probable,  that  the  irritability  of  any^ 
part  depends  upon  its  fenfibility. 

III.  Whatever  lelTens  or  deftroys  the  fenfibility  of  the  mufcles 
of  animals,  alfo  lefTens  or  deftroys  their  irritability  or  power  of 
motion. 

Thus,  when  one’s  fingers  or  limbs  have  been  long  expofed  to- 
fevere  cold,  they  not  only  become  infenfible,  but  paralytic.  Frogs, 
bats,  and  other  animals,  with  numbers  of  the  infe6t-tribe,  are  fo 
benumbed  by  the  winter’s  cold  as  to  be  deprived  of  all  feeling 
and  motion  :  their  blood  does  not  circulate,  nor  their  hearts  beat ; 
and  their  mufcles,  though  torn,  cut  in  pieces,  or  otherwife  ftimu- 
lated,  are  not  brought  into  contradlion. 

Dur  ING  the  time  of  incubation,  the  heart  of  the  chick  is  ob- 
ferved  to  beat  fafter  or  flower,  and  with  more  or  lefs  force,  f  e.  to 
become  more  or  lefs  irritable,  as  it  is  expofed  to  greater  or  lefs  de¬ 
grees  of  heat  ;  nay,  after  its  motion  has  been  wholely  flopt  by 
cold,  a  gentle  heat  will  make  it  foon  begin  to  contradl  a-new 
Further,  this  pun^um  J'aliens,  or  heart  of  the  chick,  which, 
when  touched  with  any  thing  capable  of  hurting  it,  is  excited  into 
quicker  and  ftronger  contra dlions,  after  being  expofed  for  fome 
time  to  too  great  cold,  is  not  affeCled  by  the  moft  powerful  Jlimuli, 
It  appears,  therefore,  that  feeling  and  irritability  are  deflroyed 
by  cold,  and  reflored  by  a  proper  degree  of  heat,  and  are  fo  clofely 
conne<51:ed  together,  that  the  latter  is  never  to  be  found  where  the 
former  is  totally  wanting. 

If  authority  could  be  of  any  weight  in  a  matter  which  is  to  be 
determined  by  experiments  and  obfervatlons,  we  might  fupport  our 
opinion  with  the  name  of  one  of  the  moft  judicious  and  fuccefsful 
inquirers  into  nature.  “  Ego  pluribus  experimentis  certus  fum, 
(fays  the  illuflrious  Harvey),  non  motum  folummodo  punfto 
“  falienti  ineffe,  fed  fenfum  etiam ;  nam,  ad  quemlibet,  vel  mini- 
mum,  tadfum,  videbis  punclum  hoc  varie  commoveri,  et  quad 
irritari.  Vidi,  inquam,  fsepiflime,  aliique  qui  una  mecum  ade- 

“  rant, 

*  Harvey  De  generat,  animal,  exerclt,  17. 
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**  rant,  ab  acus,  flyli,  aut  digitl  contacflu,  immo  veto  a  calore  aut 
“  frigore  vehementiore  adm'oto,  aut  cujuilibet  rei  moledautis  oc- 
“  curfu,  puncflum  hoc  varia  fenfus  indicia,  pulfuum  nempe  varias 
“  permutationes,  idlufque  validiores  ac  frequentiores,  edidiiTe ;  ut 
non  dubitandum  fit,  quin  puniflum  hoc  (animalis  inflar)  vivat, 
moTcatur,  ac  fentiat.”  De  general,  animal,  exerclt.  17. 

Opium,  which  is  remarkable  for  its  power  of  impairing  or  de- 
ftroying  the  fenfibility  of  all  the  parts  of  the  body,  alfo  leffens  or 
fufpends  the  irritability  or  moving  power  of  the  mufcles.  Thus, 
in  a  fmall  dofe,  it  puts  a  flop  to  vomiting  and  coughing  ;  and 
quiets  the  convulfive  motions  of  the  intefiinum  reHum,  bladder,  ab¬ 
dominal  mufcles,  and  diaphragm,  in  a  tenefmus  and  flrangury,  al¬ 
though  the Jihniili  which  produced  thefe  motions  continue  to  acl 
on  the  parts  :  when  given  in  much  larger  quantity,  it  fufpends 
the  periilahic  motion  of  the  inteRines,  and  makes  the  heart  con¬ 
trail  more  flowly,  till  being  by  degrees  rendered  quite  infenfible, 
its  motion  wholely  ceafes. 

But,  as  my  learned  antagonift,  who  allows  that  opiiun  deflroys 
the  irritability  of  the  ftomach,  inteflines,  and  other  mufcles,  denies 
it  to  have  any  power  over  the  heart,  *  and  feems  to  call  in  que- 
flion  thofe  experiments  of  mine  v/hicli  fhcw  that  opium ^  injected 
into  the  flomach  and  intelVmes  of  frogs,  renders  the  motion  of  the 
heart  much  flower  than  ufual,  and  at  laid  puts  a  final  flop  to  it  f  ; 
I  thought  it  neceffary  to  endeavour  to  clear  up  this  matter  by  foine 
farther  experiments,  which  I  fhall  here  briefly  relate. 

(“)  Junk  5.  1755,  at  18  minutes  paft  four  in  the  afternoon,  I  in- 
jeiied  a  turbid  folution  of  half  an  ounce  of  opium  in  eight  ounces 
of  water,  into  the  flomach  and  inteflines  of  a  frog  ;  and,  as  it 
fquirted  out  moll  of  the  folution  injedled  by  the  anus ^  1  threw  in  fome 
more  in  its  room.  At  24  minutes  pafl  five  the  fame  evening,  I 
opened  this  frog,  and  obferved  the  heart  beating  very  flowly,  not 
above  feven  times  in  a  minute  j  when  it  was  touched  wnth  the  point 
of  a  pair  of  feiffars,  it  renewed  its  motion  fafler  for  two  or  three 

P  p  2  ‘  pulfations  5 

•  Adi.  Gotting.  vol.  2  p.  147.  154.  and  157. 
f  Effay  on  vital  motions,  p.  197, 
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pul  rations  ;  after  which  it  became  as  flow  as  before.  The  other 
mufcles  of  this  frog  were  not  at  this  time  brought  into  contra(flion 
by  pricking  or  tearing  their  fibres. 

(^)  I  laid  open  the  whole  abdomen  and  thorax  of  a  frog;  and,  at 
28  minutes  pafl  fcven  in  the  morning,  immerfed  it  in  a  turbid  fo- 
lution  of  opium,  njiz.  the  fame  that  was  made  ufe  of  in  the  pre- 
ceeding  and  following  experiments.  At  forty  minutes  after  feven, 

I  turned  the  frog  upon  its  back,  and  obferved  its  heart  beating  be¬ 
tween  ten  and  eleven  times  in  a  minute.  Having  laid  it  again  up¬ 
on  its  belly,  that  it  might  be  more  expofed  to  the  adlion  of  the 
opium,  at  forty  eight  minutes  pafl  feven,  I  turned  it  again  upon  its 
back,  and  obferving  the  heart  without  motion,  I  opened  the  peri^ 
cardlum;  which  producing  no  effedl,  I  cut  the  heart  out  of  the 
body,  and  laid  it  upon  a  plate,  when  it  beat  twice  or  thrice,  and 
never  after  moved,  although  it  was  pricked  once  and  again  with  3l 
pin. 

(y)  I  cut  off  the  head  of  a  frog,  and  intirely  deftroyed  its  fpinak 
marrow  by  pufhing  a  fmall  probe  down  the  fpine,  which  occafion- 
ed  Rrong  convulfions  of  all  the  mufcles,  efpecially  thofe  of  the  inr 
ferior  extremities.  Ten  minutes  after  this,  I  opened,  the  thorax 
and  found  the  heart  beating  45  times  in  a  minute.  Sixteen  minutes, 
after  decollation  and  the  deftru6lion  of  the  fpinal  marrow,  it  mo¬ 
ved  40  times  in  a  minute.  After  half  an  hour,  it  made  36,  and;, 
after  fifty  minutes,  only  30  pulfations  in  the  minute,  which  were- 
now  become  very  fmall  and  feeble. 

When  the  thorax  of  another  frog  was  opened  Immediately  after- 
decollation  and  the  deflrtuflion  of  its  fpinal  marrow,  its  heart  beat: 
60  times  in  a  minute. 

( J )  I  cut  out  the  heart  of  a  frog,  and  put  it  into  fpring-water,, 
at  twenty-three  minutes  paft  twelve.  After  twelve  minutes  immer- 
fion,  I  took  it  out  of  the  water,  when  it  beat  20  times  in  a  minute^ 
Having  immerfed  it  for  five  minutes  more,  it  ceafed.  from  motion ; 
and  when  taken  out  of  the  water,  it  did  not  move  except  when 
pricked,  and  then  it  gave  only  one  pulfation. 

0  Eight  minutes  pafl  eleven,  I  cut  out  the  heart  of  another  frog,, 

and 
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and  immerfed  it  in  fpring-water.  Twenty-eight  minutes  after  eleven, 
it  continued  to  move  :  but  its  motion,  tho’  at  the  rate  of  eleven  pul- 
fations  in  thirty  feconds,  was  confined  to  about  one  third  of  the  heart 
next  its  apex.  Two  minutes  after  this,  obferving  it  without  any  mo¬ 
tion,  I  took  it  out  of  the  water,  and  laid  it  upon  a  table,  where  it 
remained  at  reft,  unlefs  when  touched.  Soon  after  this,  however,  it 
began  to  move,  and,  at  25  minutes  after  immerfion,  performed  nine; 
pulfations  in  63  feconds. 

(5)1  cut  out  the  heart  of  a  frog,  and,  at  32  minutes  after  ten,  im¬ 
merfed  it  in  a  ttirbid  folution  of  opwn  made  in  water  of  the  fame 
degree  of  heat  with  the  fpring-water  ufed  in  the  two  laft  expert-  ^ 
ments  *.  After  it  had  been  immerfed  ten  minutes,  I  took  it  out 
of  the  folution,  and  laid  it  on  a  table;  but  then  it  had  not  the 
fmallefl  motion:  and,  when  pricked  with  the  point  of  a  penknife, 
tho’  it  quickly  recovered  its  fhape,  yet  it  was  not  excited  into  a  pro¬ 
per  contraction  like  the  heart  of  K  I  continued  to  obferve  this  heart 
from  time  to  time  for  above  half  an  hour,  but  it  never  moved. 

(  ”)  I  cut  out  the  heart  of  another  frog,  and  put  it  into' the  fame- 
turbid  folution  of  opium ;  after  feven  minutes  immerfion,  I  took  it 
out  and  laid  it  on  a  plate,  where  it  remained  at  reft.  When  prick¬ 
ed  with  the  point  of  a  penknife,  it  did  not  make  a  full  pulfation, 
but  feemed  to  feel  a  little,  by  a  very  faint  kind  of  motion  which  I, 
perceived  in  fome  of  its  fibres. 

( « )  Mr  Robert  Ramf^y  ftudent  in  medicine  f ,  at  my  defire,  made  the 
following  experiment.  After  making  an  opening  into  the  cavity  of  the 
abdomen  of  a  fmall  dog  near  fix  months  old,  he  injeefted  by  the  wound 
a  dram  of  opium  diftbived  in  two  ounces  and  a  half  of  water  ;  but, 
before  he  could  flitch  up  the  wound,  about  an  ounce  of  the  folu¬ 
tion  efcaped.  Four  minutes  after  the  injeeftion,  he  laid  bare  the 
thorax,  by  diffedling  off  the  teguments,  which  feemed  to  give  the  a- 
nimal  no  pain ;  and  could  plainly  feel  the  motion  of  his  heart- 
thro’  the  pleura.  It  beat  76  times  in  a  minute,  but  became  gra¬ 
dually  flower  J.  Immediately  after  counting  the  pulfe,  Mr  Ram- 

fay*' 

•  viz.  nearly  6o  degrees  of  Farenhelt’s  thermometer. 

•)■  Now  Fellow  of  the  Royal  CoUe'^e  of  Phyficlans  in  Fdinburgh. 

J  The  heart  of  this  dog  before  . the  injeitlon  of  the  o^jum  beat  j  5p  m  a-ininutc* 
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fay  cut  the  ribs  on  each  fide  of  the  Jlcrnum,  which  he  laid  back  in 
the  ufual  way.  The  heart,  which  was  thus  brought  into  view, 
appeared  turgid,  and  continued  in  motion  about  five  minutes  :  du¬ 
ring  which  time  it  performed  only  between  60  and  65  weak  vibra¬ 
tions  ;  for  they  were  not  full  contraflions.  While  the  heart  was 
thus  moving,  fome  warm  fal'iva  was  firfl  applied  to  it,  then  cold 
water,  and,  lafl  of  all,  oil  of  vitriol,  wdiich  ihrivelled  the  parts  it 
touched  almofl  in  the  fame  manner  as  a  hot  iron  would  have  done; 
but  none  of  them  accelerated  the  vibrations  of  the  heart,  which  be¬ 
came  gradually  flower,  till  they  intirely  ceafed. 

Agreeably  to  this  experiment,  we  are  informed  by  Dr  Alflon, 
in  his  learned  difTertation  on  opium,  that  a  filtrated  folution  of  this 
medicine  in  water  having  been  injeded  into  the  veins  of  a  dog,  his 
pulfe,  which,  v/heii  he  was  firfl  feized  with  convulfions,  was  render¬ 
ed  quick  and  fmall,  became  afterwards  full  and  flow  And  Dr 
Kaau  Bcerhaave  obferves,  that  in  a  fmall  dog,  wdiich  he  opened 
ten  hours  after  he  had  fwallov»^ed  three  grains  of  opium,  the  motion 
of  the  heart  and  arteries  was  very  flow  'f. 

From  thefe  experiments  it  appears,  that  as  opium  deftroys  the  fen- 
fibility  of  all  the  parts  of  the  body,  fo  it  deprives  the  mufcles  of 
their  pov/er  of  motion ;  nor  is  the  heart  in  this  refpetd  pofTeffed  of 
any  privilege  above  the  other  mufclcs,  except  that  its  moving  power 
is  not  fo  foon  deflroyed  by  opium  as  theirs. 

How  M.  de  Haller  was  deceived  in  this  matter,  I  cannot  con- 
jedlure ;  fince  he  has  nor  told  us  in  what  manner  his  experiments 
were  made:  but,  it  is  not  to  be  doubted,  that  from  his  candor  and 
love  of  truth  he  wdll  readily  acknowledge  his  miflake,  as  foon  as 
he  fliall  difcover  it. 

IV.  When  a  viper  is  pricked  with  the  point  of  a  knife  three 
days  after  being  deprived  of  its  head,  heart,  and  other  ^ijcera,  it 
moves,  not  only  thofe  mufcles  whofe  fibres  are  touched,  but  alfo 
the  other  mufcles  of  its  body  which  have  no  connection  with  thofe 
that  are  flimulated.  This  indicates  either  a  fympathy  between  thofe 

mufcles, 

*  Vid  Me  Boa)  E/Tiys.  vol,  5  p  i.  art.  12. 

f  Cor  lentiffime  mo  ebitur.  Motus  in  arteriis  (fcl!.  dura;  et  piae  matris)  debllis  et  valde 
lentus,  Vid.  impec.  faciens  Hippocrati  didum.  iNio.  434.  ct  436. 
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murdes,  which  fappofcs  feding,  or  fome  general  adive  principle  a* 
nimating  them,  which,  being  afledled  with  a  difagreeable  fenfation 
by  the  Jiinmlus  applied  to  any  one  inufcle,  brings  many  others  in¬ 
to  adion,  in  order  to  avoid  what  is  hurtful  to  it.  In  like  manner, 
when  a  few  drops  of  hot  water  fall  upon  one’s  leg,  the  mufcles 
which  move  it  are  inrtantly  and  involuntarily  brought  into  contrac¬ 
tion,  in  order  to  remove  it  from  the  olfending  caufe. 

A  frog,  after  it  has  been  deprived  of  its  head,  when  touched,  of¬ 
ten  jumps  and  moves  about  for  a  confiderable  time  ;  and  it  is  ob- 
fervable,  that,  when  the  toes  of  its  hind  feet  are  any  way  flimula- 
ted,  it  draws  he  feet  up  to  its  body  ;  nay,  when  they  are  in  this  fi- 
tuation,  if  the  toes  are  again  irritated,  the  legs  and  feet  are  not  ex¬ 
tended,  but  brought  ftill  clofer  to  the  body.  If  one  of  the  legs  is 
pulled  down  from  the  body,  and  kept  extended,  no  fooner  are  the 
toes  of  this  foot  wounded  than  the  leg  is  drawn  up  to  the  body  as 
before.  Now,  if  thefe  motions  were  owing  to  fome  property  of 
the  infenfible  matter  of  which  the  mufcles  confifl,  why  fhould  not  an 
irritation  of  the  toes  be  fometimes  followed  by  a  contraflion  of  the 
extenfor  as  well  as  the  flexor  mufcles  of  the  legs  and  thighs  ?  But, 
if  we  allow  them  to  be  owing  to  the  painful  fenfation  in  the  toes, 
we  Ihall  fee  that  the  frog  does,  in  this  cafe,  with  its  limbs,  juft 
what  a  fnail  does  with  it  horns,  when  they  are  roughly  touched. 

Again,  it  is  obfervable,  that,  when  the  toes  of  a  frog  are  prick¬ 
ed  or  otherwife  wmunded  inftantly  after  decollation,  there  is  either 
no  naotion  produced  in  the  mufcles  of  the  legs  at  all,  or  a  very  in- 
confiderable  one.  But,  if  the  toes  of  a  frog  be  touched  with  one’s 
finger  ten,  fifteen,  or  twenty  minutes  after  decollation,  the  legs  and 
thighs  are  immediately  dravt^n  up  to  its  body ;  and  if  at  this  time 
they  be  v/ounded,  pricked,  or  cut  with  a  penknife,  the  mufcles, 
not  only  of  the  legs  and  thighs,  but  alfo  of  the  trunk  of  the  body, 
are,  for  the  moft  part,  ftrongly  contracted,  and  the  animal  fome¬ 
times  moves  from  one  place  to  another. 

Is  not  the  irritation  of  the  toes,  immediately  after  decollation, 
rendered  inefFedtual  for  producing  any  motion  in  the  mufcles 
of  the  legs  and  thighs,  by  the  greater  pain  occafioned  by  cutting 

oiF 
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off  the  head  *  ?  And  are  not  the  mnfcles  of  the  pofterior  extremi¬ 
ties,  as  well  as  thofe  of  the  trunk  of  the  body,  brought  into  adlion 
by  wounding  the  toes  fifteen  or  twenty  minutes  after  decollation, 
becaufe  the  pain  occahoned  by  cutting  off  the  head  is  now  fo  much 
leffened  (perhaps  wholely  obliterated)  as  not  to  prevent  the  animal 
from  feeling  very  fenfibly  when  its  toes  are  hurt  ? 

V.  That  tlie  motions  of  irritated  mufclcs  are  owing  to  the  fen* 
fation  excited  by  the  Jiimulus  applied  to  them,  will  appear  probable, 
if  we  confider,  that  we  are  in  fadl  confcious  of  many  involuntary 
motions  in  our  bodies  proceeding  from  a  particular  fenfation,  ei¬ 
ther  in  the  organs  moved,  or  in  fome  neighbouring  part.  This  is  the 
cafe  with  the  motions  of  the  ftomach  and  diaphragm  in  vomit¬ 
ing  and  in  the  hiccup,  of  the  great  guts  and  diaphragm  in  a  tenef- 
mus,  of  the  accderatores  urin£  in  expelling  the  femen,  and  of  the  in- 
tercoftal  mufcles  and  diaphragm  in  fneezing,  coughing,  and  fomc- 
times  even  in  breathing ;  nay,  when  by  fudden  fear  or  any  great 
furprlfe  the  heart  is  fet  a  palpitating,  we  have  a  peculiar  feeling 
in  this  mufcle,  partly  from  the  blood  ruffling  fuddenly  and  in  too 
great  quantity  into  it.  More  examples  might  be  given  ;  but  thefe 
may  fuffice  to  fliew  the  connection  there  is  betwixt  the  fenfibility 
and  irritability  of  the  moving  organs  of  our  body. 

Upon  fuppofition  that  the  motions  of  irritated  mufcles  did  not 
proceed  from  any  kind  of  feeling,  but  from  fome  inanimate  caufe, 
their  contraClions  fhould  be  all,  either  regularly  alternate,  or  equable 
and  uninterrupted,  like  the  clofing  of  the  leaves  of  the  fenfitivc 
plant  t  ;  but  we  find,  that,  while  moft  of  our  mufcles  are  brought 
by  the  acSlion  of  JHmuli  into  alternate  contradions,  there  are  fome  fbw 
which  contraCl  uniformly  and  equably  during  the  time  the  Itimulus 
operates,  without  any  intermiffions  or  alternate  relaxations.  Of  this 
kind  is  the  contraClion  of  the  diaphragm  and  abdominal  mufcles 

when 

•  Duobus  doloribus  fimul  obortls,  non  in  eodem  loco,  vehetnentior  obfcurat  alterum.  Hip- 
pocrat.  Aphor.  lib  2.  No  46. 

f  I  have  elicwhere  fLcw’n  by  experiments,  that  the  clofing  of  the  leaves  of  the  fenfitivc  plant, 
when  touched,  does  not  indicate  any  kind  of  feeling,  and  is  no  way  fiinilar  to  the  alternate 
.cqntraftions  of  irritated  mufcles.  Eflay  on  vital  motions,  cjrc.  p.  130. 
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when  the  intefiinuni  re5lum  is  irritated,  of  the  fphincler  pupilU^  while 
the  fame  degree  of  light  continues  to  a6l  on  the  retina,  and  of  the 
mufcles  of  the  internal  ear  as  long  as  the  fame  found  is  applied  to 
that  organ.  Nay,  the  diaphragm,  which  is  brought  into  one  con¬ 
tinued  contra(flion  by  a  Jiimulus  affecting  the  intejiinum  return,  is 
agitated  with  alternate  convulhons  from  an  irritation  of  the  left: 
orifice  of  the  ftomach,  or  of  the  olfatRory  nerves.  What  account 
can  be  given  of  this,  upon  fuppofition  that  thefe  motions  proceed 
from  the  gluten  of  the  mufcular  fibres  ?  or  what  difference  can  it 
make  to  this  infenfible  glue,  whether  the  Jiimulus  be  applied  to  the 
nofe  or  anus  ?  But,  allowing  thefe  motions  to  arife  in  confequeiice 
'  of  an  uneafy  fenfation  in  the  part  ftimulated,  it  will  appear,  that 
they  are  performed  in  fuch  a  manner  as  is  mofl  effedlual.  to  leffen. 
or  remove  the  irritating  caufe 

Again,  if  the  motions  of  mufcles  from  Jlimuli  were  not  owing* 
to  a  feeling,  how  could  the  convulfive  motions  of  the  diaphragm  in’ 
the  hiccup  be  often  immediately  flopped  by  hidden  fear,  joy,  or  grief?' 
Why  fliould  an  irritation  of  the  olfacRory  nerves  become  ineffecRual- 
to  produce  fneezing,  when  fome  of  the  mufcles  of  the  back  or 
thorax  are  afiecRed  with  a  rheumatifm  ?  And  why  fliould  the  con¬ 
vulfive  motions  of  the  ftomach  and  diaphragm  in  vomiting,  be' 
frequently  interrupted  by  exti’a ordinary  fear,  or  any  great  and  hid¬ 
den  hirprife  ?  It  will  be  hard  to  give  any  fatisfadlory  folutioii 
of  thefe  appearances,  if  the  motions  of  irritated  mufcles  are  hippo- 
led  to  proceed  from  fome  unknown  property  of  their  infenfible 
glue :  whilfl  they  may  be  naturally  accounted  for  upon  the  prin¬ 
ciple  that  they  are  owing  to  an  uneafy  fenfation  j  for  as  often  as 
this  feeling  is  overpowered  by  a  hronger  one  in  fome  other  part 
of  the  body,  or  when  the  mind  is  fo  fuddenly  and  flrongly  affecR- 
ed  by  external  objedls,  as,  for  a  fliort  time,  to  become  almofl  infen- 
fible  of  the  irritation,  the  motions  owing  to  it  muff  be  leflhned  or 
ceafe. 

Graviy,  magnetifm,’  and  elecRricity,  are  all  regular  and  uni¬ 
form  in  their  operations  j  they  befpeak  nothing  of  feeling  or  life  in 

Qjj  the- 

Vid.  An  Bd*ay  on  the  vital  and  Involuntary  motions,  p.  138. 
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the  bodies  which  are  endowed  with  them,  and  may  therefore  bc‘ 
fuppofed  to  proceed  immediately  from  material  caufes  j  although 
the  adllvity  of  thefe  caufes  muft  be,  at  lad:,  referred  to  the  great 
Origin  of  all  power  and  life  in  the  univerfe.  But  the  motions  of 
animal  bodies  from  2i  Jllmidus  are,  in  many  cafes,  fo  plainly  per¬ 
ceived  to  flow  from  an  uncafy  feeling,  their  various  appearances  can 
be  fo  eafily  explained  upon  this  fuppofition,  and  are  fo  unaccount¬ 
able  on  any  other,  that  I  am  furprifed  to  find  fo  many  learned  and 
ingenious  phyfiologifls  endeavouring  to  refute  this  opinion,  and  to 
derive  thofe  motions  from  inanimate  matter. 

Life,  fenfe,  and  felf-acRivity,  feem  to  be  inconfiflcnt  with  the 
known  properties  of  matter ;  and  therefore,  when  we  fee  a  fy- 
ftem  of  matter  endowed  with  thefe,  we  may,  without  prefumption, 
conclude,  that  they  are  owing,  not  to  the  material  fyftem  alone,  but 
to  fome  adlive  principle  animating  it.  And  although,  even  upon 
this  fuppofition,  it  may  be  difficult  to  account  for  fome  of  the  mo¬ 
tions  obferved  in  fuch  a  fyftem,  or  in  its  parts  when  feparated,  wc 
cannot  therefore  conclude,  that  they,  are  not  owing  to  any  fuch 
power ;  but  only  that  our  ignorance  of  the  nature  of  immaterial 
beings,  and  of  their  union  with,  and  manner  of  acfting  upon  bodies, 
throws  a  veil  of  obfcurity.  over  thofe  things  which  the  moft  en¬ 
lightened  philofopher  will  never  be  abl^  to  remove. 
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Some  EXPERIMENTS  made  with  Opium  on  Living  and 

Dying  ANIMALS. 

\ 


^'|~^HE  ancient  phyficians  imagined  that  opium  cxtinguiflied  the 
flame  of  life  in  animals  by  its  exceflive  cold  ;  and  in  later 
times,  there  have  not  been  wanting  thofc  wdio  deduced  its  effedts 
from  a  quite  oppoflte  quality,  whereby  it  was  thought  to  rarify  the 
blood  and  to  comprefs  the  brain  or  origin  of  the  nerves.  Thefe 
falfe  notions,  however,  of  the  nature  and  adlion  of  opium^  have  been 
refuted  by  feveral  of  the  moderns,  whofe  writings  have  thrown  con- 
fiderable  light  upon  this  fubjecl. 

The  following  experiments  were  made  with  a  view  fliil  further 
to  illuflrate  the  manner  in  which  this  wonderful  drug  produces  its 
effcdls,  and  particularly  to  fliew  its  influence  upon  the  motion  of 
the  heart. 

I.  Having  inje^ed  a  folution  of  opium  in  water  into  the  flo- 
mach  and  guts  of  a  frog,  I  obferved,  that  in  little  more  than  half 
an  hour  it  feemed  to  have  loft  all  power  of  motion,  as  well  as  feel¬ 
ing  ;  for  there  was  no  contraction  produced  in  the  mufcles  of  its 
limbs  and  trunk  by  irritating  them.  1  opened  the  thorax  an  hour 
after  the  injection,  and  found  the  heart,  inftead  of  between  6o  and 
70,  making  only  17  pulfations  in  a  minute.  The  auricle,  which 
was  much  diftended  with  blood,  always  contracled  flrft,  and  after 
it  the  ventricle. 
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2.  A  frog  continued  to  move  its  limbs,  and  leap  about  for  above 
an  hour  after  I  had  cut  out  its  heart,  and  was  not  quite  dead  after 
two  hours  and  a  half. 

Five  minutes  after  taking  out  the  heart  of  another  frog,  I  injedl- 
ed  a  folution  of  opium  into  its  ftomach  and  guts.  In  lefs  than  half 
an  hour,  it  feemed  to  be  quite  dead  ;  for  neither  pricking  nor  tear¬ 
ing  its  mufcles  produced  any  contraction  in  them,  or  any  motion 
in  the  members  to  which  they  belonged.  After  cutting  oif  its  head,  a 
probe  puflied  into  the  fpinal  marrow  made  its  fore-legs  contra(fl  feebly. 

3.  Eighteen  minutes  paft  four  in  the  afternoon,  I  injecfled  a 
flronger  turbid  folution  of  opium  in  water  than  that  ufed  in  the 
preceeding  experiments  *,  into- the  ftomach  and  guts  of  a  frog;  and 
as  it  fquirted  out  moft  of  the  folution  injeded  by  the  anus,  I  threw 
in  fome  more  in  its  place.  At  twenty-four  minutes  paft  five,  I  o- 
pened  this  frog,  and  obferved  the  heart  with  its  auricle  greatly  dif- 
tended  with  blood  and  beating  very  fiowly,  not  above  feven  times 
in  a  minute.  When  the  heart  was  touched  with  the  point  of  a  pair 
of  fciftars,  its  motion  was  rendered  quicker  for  two  or  three  pulfk- 
tions  :  after  which  it  became  as  flow  as  before. 

4.  Immediately  after  decollating  a  frog,  I  deftroyed  its  fpinal. 
marrow,  by  pufliing  a  finall  probe  down  through  its  fpine,  which 
occafioned  ftrong  convulfions  of  all  the  mufcles,  efpecially  thofe  of 
the  Inferior  extremities.  Ten  minutes  after  this,  I  opened  the  tho- 
rax,  and  found  the  heart  beating  at  the  rate  of  45  times  in  a  mi¬ 
nute.  Sixteen  minutes  after  decollation,  it  moved  40  times  in  a  • 
minute.  After  half  an  hour  it  made  36,  and  after  fifty  minutes, 
only  30  pulfations  in  the  minute,  which  were  now  alfo  become 
very  fmall  and  leeble. 

N.  B,  When  I  opened  the  thorax  of  another  frog  immediately 
after  decollation  and  deftroying  its  fpinal  marrow,  I  obferved  its 
heart  beating  at  the  rate  of  60  in  a  minute,  which  is  four  or  five 

pulfations 

^  viz.  half  an  ounce  of  opium  dllTolved  In  eight  ounces  of  water  ;  which  was  alfo  made  ufc 
«f  in  all  the  following  experiments.  The  heat  of  the  folution  was  nearly  the  fame  in  all  the 
experiments;  \'iz>  about  io  degreei  of  EarenheiCs  thermometer. 
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pulfations  lefs  than.  I  have  generally  feen  the  hearts  of  frogs  make 
in  that  time,  when  their  thorax  was  opened  without  decollation. 

S'.  At  nine  minutes  pad  eleven  in  the  forenoon,  immediately  af¬ 
ter  decollating  another  frog,  I  deftroyed  its  fpinal  marrow  with  a 
red  hot  wire,  which  produced  terrible  convulfions  in  all  the  mii- 
fcles,  as  in  the  lad  experiment.  I  opened  the  thorax  of  this  frog 
thirty-five  minutes  after  decollation,  and  obferved  its  heart  beating 
30  times  in  a  minute.  The  contra(5lion  of  the  auricle  regularly  pro¬ 
ceeded  that  of  the  heart :  the  auricle  was  not  near  fo  much  didended 
with  blood,  nor  the  heart  fo  much  fwelled  as  in  thofe  frogs  which 
had  a  folution  of  opium  injecded  into  their  domach  and  guts  At 
one  o’clock  (viz.  an  hour  and  fifty-one  minutes  after  decollation), 
the  heart  of  this  frog  made  20  pulfations.  in  a  minute.  At  half  an 
hour  pad  two,  when  the  room  was  become  warmer  by  the  lliining  of 
the  fun,  it  beat  25*  times  in  a  minute;  and  when  placed  in  the  fun' 
beams,  it  performed  31  contraftlons  in  that  time.  After  this,  I  re¬ 
moved  the  frog  to  an  ead  window,  where  it  was  expofed  to  a  cool 
breeze ;  upon  which  the  motion  of  its  heart  became  flower,  fo  that 
in  afliort  time  it  only  made  25  pulfes  in  a  minute.  I  then  expofed  it 
anew  to  the  fun-beams,  by  which  its  motion  was  foon  quickened, 
fo  that  it  beat  30  times  in  a  minute. 

At  twenty-firve  minutes  pad  five  in  the  evening  (viz.  fix  hours 
and  fixteen  minutes  after  decollation  and  the  dedruftion  of  its  fpi¬ 
nal  marrow)  the  auricle  of  this  frog’s  heart,  which  was  dill  filled 
with  blood,  contradled  twelve  times  in  a  minute  ;  but  the  heart  it- 
felf  lay  without  motion,  was  fwelled  and  very  red  :  however,  when 
pricked  with  a  pin,  it  performed  two  or  three  pulfations,  and  then 
remained  at  red,  till  roufed  by  a  new  fiimulus.  At  thirty-five  mi¬ 
nutes  pad  five,  the  heart  feemed  to  be  quite  dead,  but  the  auricle 
continued  its  motion ;  nay,  at  half  an  hour  pad  eight,  near  three 
hours  after  the  heart  had  been  without  motion,  the  auricle,  which 
was  very  near  as  much  filled  with  blood  as  when  I  fird  opened  this 
frog,  beat  ii  or  12  times  in  the  minute  ;  its  pulfations,  however, 
were  not  now  fo  regular  as  to  time  as  they  had  been  before. 

Is 

•  See  No.  3*  aboYc,  and  Eflav  on  the  vital  and  other  involuntary  motions  of  animals, 
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Is  it  not  probable,  that  the  auricle  of  this  frog’s  heart  beat  longer 
than  ufual,  becaufe  it  continued,  to  the  laft,  to  be  filled  with  blood; 
whereas,  generally,  the  auricles  of  frogs  hearts,  which  are  opened 
after  decollation  and  the  deftrudlion  of  their  fpinal  marrow,  expell, 
after  fome  time,  the  blood  which  they  contain,  and  acquire  the  ap¬ 
pearance  of  a  fmall  pellucid  bladder  filled  with  air? 

d.  I  laid  bare  the  abdominal  mufcles  and  thorax  of  a  frog,  by 
diffecling  oft  the  fkin,  and  at  twenty  minutes  before  nine  in  the 
morning,  I  immerfed  the  whole  body  of  the  frog  in  a  turbid  folu- 
tion  of  opium  in  water,  in  a  fmall  bafon,  which  I  covered,  to  pre¬ 
vent  the  frog  from  leaping  out  of  it.  Thirty -five  minutes  after  im- 
merfion,  I  took  it  out  of  the  folution,  and  opened  the  thorax  and  peri- 
cardium.  The  heart’s  auricle,  which  was  much  diftended  with  blood, 
beat  J5  times  in  a  minute,  but  the  heart  itfelf  only  6  times.  Forty 
minutes  paflnine  {yiz,  twenty-five  minutes  after  the  frog  was  taken 
out  of  the  folution  of  opiurn)  the  heart  feemed  to  have  recovered 
more  life  ;  for  it  performed  eight  pulfations  in  a  minute :  the  con¬ 
tractions  of  the  auricle  now  became  feebler,  and  were  fcarce  more 
numerous  than  thofe  of  the  heart,  but  always  preceeded  them  fome- 
little  time.  Six  minutes  before  ten  this  heart  moved  only  fix  times 
in  the  minute.  Twenty-four  minutes  paft  ten  it  made  only  five  pul- 
fations  in  fixty-five  feconds,  the  firft,  third,  and  fifth  of  which  pul¬ 
fations  were  after  an  interval  of  fifteen  feconds,  and  the  fecond  and 
fourth  after  a  paufe  of  ten  feconds.  Seventeen  minutes  before 
twelve,  and  two  hours  and  twenty-eight  minutes  after  the  frog  was 
taken  out  of  the  folution  of  opium ^  its  heart  moved  only  thrice  in 
feventy-five  feconds,  and  performed  its  fyftole  very  flowly.  Be¬ 
fore  two  o’clock  after  noon  the  heart  was  quite  dead  ;  but  how  long, 
I  cannot  fay,  not  having  had  leifure  to  obferve  it  from  a  quarter  be¬ 
fore  twelve  to  near  two. 

7.  After  cutting  off  a  frog’s  head  and  deftroying  its  fpinal. 
marrow  with  a  red  hot  wire,  I  laid  bare  the  abdominal  mufcles  and 
thorax,  as  in  the  laft  experiment,  and  immerfed  the  whole  body  of 
the  frog  in  a  turbid  folution  of  opium,  at  half  an  hour  paft  nine  in 
the  morning.  Thirty-fx  minutes  after  immerfion,  I  took  it  out  of 
the  folution,  and  opened  its  thorax  and  pericardium.  The  heart 

and 
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and  its  auricle  beat  each  twenty-fix  times  in  a  minute,  and  the 
pulfations  of  the  auricle  preceeded  thofe  of  the  heart  regularly. 
The  heart  did  not  appear  to  be  more  fwelled  or  redder  than  in  a 
natural  date,  and  the  auricle  was  not  near  fo  full  of  blood  as  in 
Exp.  6.  Twelve  minutes  pad  ten,  viz,  fix  minutes  after  this  frog 
was  taken  out  of  the  folution  of  opium ^  its  heart  beat  27  times  in  a 
minute.  At  eleven  o’clock  it  performed  18  vibrations  in  that  time; 
and  1 6  at  a  quarter  before  twelve.  At  two  o’clock  after  noon,  the 
auricle,  which,  having  expelled  all  its  blood,  was  now  only  filled 
with  air,  continued  its  motions ;  but  the  heart  lay  at  red.  Ten 
minutes  pad  four,  i,  e,  five  hours  and  forty-four  minutes  after  the 
frog  was  taken  out  of  the  folution,  the  auricle  of  its  heart  beat  nine 
times  in  fixty-four  feconds. 

8.  I  laid  bare  the  abdominal  mufcles  and  thorax  of  another  frog, 
and  at  fourteen  minutes  pad  eight  in  the  morning,  immerfed  it  as 
above  in  a  turbid  folution  of  opium.  Fourteen  minutes  pad  nine, 
I  took  it  out  of  the  folution,  and  laid  open  its  thorax  and  pericar¬ 
dium  ;  after  which  the  heart  began  to  beat  at  the  rate  of  nine  times 
in  a  minute:  but  the  auricle,  which  was  greatly  didended  with  blood, 
made  no  motion,  except  info  far  as  it  was  agitated  a  little  by  the  pul- 
fation  of  the  heart:  nor  were  the  mufcles  of  the  legs  or  thighs 
brought  into  contra (dion  by  cutting  or  tearing  their  fibres.  At  half 
an  hour  pad  nine  the  heart  beat  only  feven  times  in  a  minute ;  and 
the  auricle,  which  was  now  pretty  empty  of  blood,  and,  in  place  of 

•  it,  filled  with  air,  had  a  pulfation  as  well  as  the  heart.  Thirteen 
minutes  before  ten,  i,  e,  thirty- three  minutes  after  the  frog  was 
taken  out  of  the  folution,  the  auricle  diewed,  at  cunfiderable  in¬ 
tervals,  a  very  faint  pulfation,  but  the  heart  lay  without  any  mo¬ 
tion. 

9.  The  fame  day,  after  cutting  off  the  head  and  dedroying  the 
fpinal  marrow  of  another  frog,  I  laid  bare  its  abdominal  mufcles 
and  thorax  ;  and,  at  eighteen  minutes  pad  ten,  immerfed  it  in  a 
folution  of  opium,  as  above.  Eighteen  minutes  pad  eleven,  I  took 
it  out  of  the  folution  and  opened  its  thorax  and  pericardium,  after 
which  the  heart  began  to  move  at  the  rate  of  8  times  in  a  minute. 
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Twenty-five  minutes  pad  eleven,  tlie  heart  beat  15  times  in  a  mi¬ 
nute  ;  and  at  twelve  o’clock  it  performed  betvreen  13  and  14  vibra¬ 
tions  in  the  fame  time.  At  two  o’clock,  {yiz.  two  hours  and  for¬ 
ty-two  minutes  after  the  frog  was  taken  out  of  the  folution),  the 
auricle,  which  was  now  filled  with  air,  continued  to  vibrate  weak¬ 
ly  about  1 1  times  in  the  minute ;  but  the  heart  itfelf  was  without 
motion.  At  ten  minutes  before  four  in  the  afternoon,  the  auricle 
dill  continued  to  move,  but  more  feebly  than  the  auricle  of  N°  5, 

10.  I  laid  open  the  whole  abdoinen  of  a  larger  frog  than  any  of 
the  former  ;  and,  at  twenty-two  minutes  pad  ten  in  the  morning, 
immerfed  it  in  a  folution  of  opium,  as  above.  Thirty-five  minutes 
after  immerfion,  I  took  it  out  of  the  folution,  and  opened  its  tho^ 
rax  and  pericardium.  The  heart  was  vadly  red  and  much  fwelled, 
and  its  auricle  greatly  didended  with  blood  ;  but  both  were  with¬ 
out  any  motion  :  after  two  minutes,  however,  the  heart  began  to 
vibrate  at  great  leifure,  fcarcely  performing  nine  pulfations  in  a 
minute  ;  but  the  overdretched  auricle  made  not  the  fmalled  mo¬ 
tion.  During  every  fyjlole,  the  heart  was  remarkably  paler,  and 
in  the  time  of  its  relaxation  became  much  redder  ;  which  appear¬ 
ance  I  obferved  likeways  in  all  the  frogs  hearts  in  the  above  expe¬ 
riments,  but  more  remarkably  in  thofe  frogs  who  had  been  expo- 
fed  to  the  aftion  of  opiimu  Another  thing,  which  I  remarked  in 
all  thefe  experiments,  was,  that  the  heart,  during  its  fyjiole,  be¬ 
came  manifedly  fliorter,  and  was  lengthened  in  the  time  of  its  re- 
laxation.  But  to  return  ;  at  fix  minutes  pad  twelve,  {i.  e.  an  hour  • 
and  nine  minutes  after  the  frog  was  taken  out  of  the  folution),  its- 
heart  made  only  6  pulfations  in  the  minute  ;  and  at  eleven  minutes 
pad  twelve,  obferving  it  without  motion,  I  pricked  it  with  a  pin, 
and  breathed  upon  it,  in  order  to  renew  its  pulfation  j  but  to  no 
purpofe. 

11.  Twenty  eight  minutes  pad  feven  in  the  evening,  I  laid  0- 
pen  the  whole  abdomen  and  thorax  of  a  frog,  and  immediately  after 
immerfed  it  in  a  folution  of  opium  as  above.  Thirty-eight  minutes 
pad  feven,  when  I  pricked  its  legs  with  the  point  of  a  penknife,  it 
made  very  little  motion.  Two  minutes  after  tliis,  I  turned  it  to  its 

back,^ 
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back,  and  obferved  its  heart  moving  only  between  ten  and  eleven 
times  in  a  minute.  Having  laid  the  frog  again  on  its  belly,  that  it 
might  be  more  expofed  to  the  adlion  of  the  oplum\  at  forty*eight 
minutes  paft  feven,  i.  e,  twenty  minutes  from  the  firft  immerfion, 
I  turned  it  again  to  its  back,  and  obferving  the  heart  without  mo¬ 
tion,  I  opened  xht  pericardium ;  which  producing  no  effe(fi:,  I  cut  the 
heart  out  of  the  body,  and  laid  it  on  a  plate,  when  it  gave  two  or 
three  pulfes,  and  never  after  moved,  though  it  was  pricked  once  and 
again  with  a  pin. 

No  motion  was  produced  in  any  of  the  other  mufcles  of  this 
frog,  by  irritating  them. 

12.  I  cut  off  a  frog’s  head  and  defiroyed  the  fpinal  marrow  with 
a  hot  wire,  then  laid  open  its  thorax  and  abdomen,  and  immerfed  it 
in  a  folution  of  opium  at  nineteen  minutes  pall  eleven.  Eight  mi¬ 
nutes  before  twelve,  i.  e,  thirty-three  minutes  after  immerlion,  I  ob¬ 
ferved  its  heart  beating  very  flowly :  but  two  minutes  before  twelve, 
when  I  took  it  out  of  the  folution  of  opium,  it  had  no  motion.  Af¬ 
ter  this,  I  opened  the  pericardium,  and  irritated  the  heart  two  or 
three  times  with  the  point  of  a  fcalpel,  which  always  produced  a 
few  pulfations.  I  then  put  the  frog  in  the  folution  foj*  five  minutes 
more,  and,  upon  taking  it  out,  found  its  heart  quite  dead. 

13.  After  cutting  off  a  frog’s  head  and  deftroying  its  fpinal 
marrow,  I  laid  open  its  whole  abdomen,  and  immerfed  it  in  a  folu¬ 
tion  of  opium,  twenty-three  minutes  before  one.  After  it  had  lain 
fixteen  minutes,  I  cut  up  its  thorax  and  pericardium ;  and  obferving 
the  heart  beating  very  regularly  and  pretty  ftrongly  21  times  in 
the  minute,  I  immerfed  it  again  in  the  folution,  which  had  now  im¬ 
mediate  accefs  to  the  heart.  After  five  minutes,  I  took  it  out  of 
the  folution ;  and  finding  the  heart  without  motion,  I  pricked  it 
with  the  point  of  a  knife ;  upon  which  it  began  to  beat  at  the  rate 
of  14  times  in  the  minute,  and  continued  its  motions  very  languid¬ 
ly,  and  not  without  fome  interruption,  for  about  a  quarter  of  an 
hour, 

14.  I  cut  Out  the  heart  of  a  frog,  and  put  it  in  fountain-water 
at  ten  minutes  pafl  ten  j  immediately  after  immerfion,  it  beat  about 
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28  times  in  the  minute.  Eighteen  minutes  paft  ten,  it  made  6  puh 
fations  in  thirty  feconds.  Twenty  minutes  after  ten,  I  took  it  out 
of  the  water  and  laid  it  on  a  table,  and  obferved,  that  as  often  as  it 
was  gently  touched  with  any  thing,  it  made  one  full  and  ftrong 
contracflion,  and  no  more:  however,  in  four  or  five  minutes,  it  be¬ 
gan  to  beat  of  its  own  accord,  and,  at  twenty-eight  minutes  after 
ten,  performed  19  pulfations  in  a  minute.  Thirty-five  minutes  paft 
ten,  it  beat  1 2  times  in  a  minute. 

15.  Twenty  three  minutes  paft  twelve,  I  cut  out  the  heart  of 
another  frog,  and  put  it  in  fountain-water.  After  twelve  minutes 
immerfion,  I  took  it  out  of  the  water,  when  it  beat  above  20  times 
in  a  minute.  Having  put  it  in  the  water  for  five  minutes  more,  it 
ceafed  from  motion,  and  when  taken  out,  did  not  move  except  when 
pricked,  and  then  only  performed  one  pulfation. 

16.  Eight  minutes  paft  eleven,  I  cut  out  the  heart  of  a  third 
frog,  and  put  it  into  fountain-water.  Eleven  minutes  after  immer¬ 
fion  its  heart  beat  8  times  in  the  minute,  and  four  minutes  after 
this  it  vibrated  ii  times  in  thirty  feconds;  but  the  motion  was 
confined  to  about  one  third  part  of  the  heart  next  its  apex.  Twenty 
minutes  after  immerfion,  it  continued  to  move  much  in  the  fame 
w^ay;  but  in  two  minutes  more,  obferving  no  motion  in  it,  I  took 
it  out  of  the  water,  and  laid  it  on  a  table,  where  it  remained  at  reft, 
unlefs  wdien  touched.  Soon  after  this,  however,  it  began  to  move; 
and  at  twenty-five  minutes  after  immerfion,  it  made  9  pulfes  in 
fixty-three  feconds.  Four  minutes  after  this,  it  moved  only  thrice 
in  fifty  feconds,  and  then  ceafed  altogether ;  unlefs  that,  when 
pricked  with  the  point  of  a  knife,  it  gave  one  very  faint  pulfation. 
At  forty-feven  minutes  paft  eleven,  it  was  quite  dead, 

17.  I  cut  out  the  heart  of  a  fourth  frog,  and  at  thirty  minutes 
paft  ten  immerfed  it  in  a  turbid  folution  of  opium  in  water  of  the 
fame  degree  of  heat  with  the  fountain -water  ufed  in  the  three  laft 
experiments  After  this  heart  had  been  immerfed  ten  minutes,  I 
took  it  out  of  the  folution,  and  laid  it  on  a  table,  but  it  made  not 
the  fmalleft  motion;  and  when  pricked  with  the  point  of  a  knife^ 

though 
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though  it  quickly  recovered  its  fhape,  yet  it  was  not  excited  into  a 
proper  contra dlion,  as  the  heart  of  N°  14.  I  continued  to  obferve 
this  heart  from  time  to  time  for  more  than  half  an  hour,  but  it 
never  made  the  lead  motion. 

18.  I  out  out  the  heart  of  a  fifth  frog,  and  put  it  into  a  folution 
of  opium  in  water  five  minutes  before  eight..  After  fcven  minutes 
immerfion,  I  took  it  out,  and  laid  it  on  a  plate,  where  it  remained 
at  reft.  When  pricked  with  a  knife,  it  did  not  perform  a  full  pul- 
fation  like  N°  14.  but  feemed  to  feel  a  little,  by  a  very  faint  kind  of 
motion  which  was  excited  in  fome  of  its  fibres. 

19.  At  thirteen  minutes  before  twelve,  I  cut  out  the  heart  of  a 
fixth  frog,  and  immerfed  it  in  a  folution  of  opium.  Six  minutes 
after  immerfion,  it  had  no  motion ;  but  when  pricked,  made  one 
pulfation.  After  lying  five  minutes  more  in  the  folution,  it  was 
quite  dead. 

20.  I  cut  out  the  heart  of  a  feventh  frog,  and  at  thirty-feven  mi¬ 
nutes  paft  nine  in  the  morning,  immerfed  it  in  a  folution  of  opium, 
as  above.  Forty-two  minutes  after  nine,  when  I  took  it  out  of  the 
iblution,  k  was  without  motion  :  but  when  touched  with  the  point 
of  a  knife  or  probe,  it  performed  one  contradlion,  but  with  lefs  vi¬ 
gour  and  more  flowly  than  the  heart  of  N°  14.  Forty-feven  mi¬ 
nutes  paft  nine,  it  began  to  beat  of  its  own  aecord.  Two  minutes 
after  this,  it  moved  6  times  in  the  minute,  but  much  more  feebly 
than  N°  14.  Six  minutes  before  ten,  it  beat  only  4  times  in  a  mi¬ 
nute  :  after  this,  it  began  to  beat  much  fafter  ;  but  its  motions 
foon  returned  to  their  former  flownefs.  At  ten,  after  having  lain 
near  a  minute  without  motion,  it  began  again,  of  its  own  accord, 
to  beat  at  the  rate  of  i  7  times  in  the  minute,  and  continued  for 
eight  or  ten  minutes  after  this  to  beat  very  feebly,  and  in  an  irre¬ 
gular  manner  as  to  time. 

21.  Mr  Robert  Ramsay  ftiident  of  medicine  in  this  place,  ha-^ 
ving  dilTolved  two  fcruples  of  opium  in  an.  ounce  of  water  and  a 
dram  of  liquid  laudanum,  injeefted  it  blood-warm  into  the  intejiinum. 
reBum  of  a  very  fmall  dog  near  fix  months  old.  In  lefs  than  a, mi¬ 
nute  after  the  injeblion  was  made,  the  dog  could  not  ftand  on  his. 
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kinder  legs  ;  and  in  3  or  4  minutes  he  had  loft  the  ufe  of  them  fo 
much,  that  when  they  were  ftrongly  pinched,  he  neither  moved 
them,  nor  feemed  in  the  leaft  degree  fenfible  of  pain.  He  could, 
however,  ftill  fcramble  about  with  his  fore-legs  ;  and  when  they 
or  his  ears  were  pinched,  he  howled  remarkably,  and  feemed  to  feel 
confiderable  pain.  Ten  minutes  after  the  injecftion,  he  lay  as  if  he 
had  been  quite  ftupid  ;  only  when  a  noife  was  made  by  beating  on 
the  ground,  he  opened  his  eyes  a  little  and  howled,  but  prefently 
after  fell  into  a  profound  fieep.  In  a  few  minutes  after  this,  he 
began  to  be  convulfed  ;  upon  which  Mr  Ramfay  injedted  a  ftrong 
folution  of  fea  fait  in  water  into  his  guts,  which  purged  him  fe- 
verely,  and  occafioned  a  prolapjus  ani ;  foon  after  this,  he  awaked 
from  his  flcep,  and  gradually  recovered  the  ufe  of  his  hinder  legs ; 
fo  that  in  lefs  than  an  hour  he  could  run  about  the  room,  tho’  he 
often  fell  down,  his  legs  bending  under  him.  After  three  or  four 
hours,  he  feemed  to  be  quite  well  in  every  refpedl  ;  but  altho’  the 
experiment  was  made  at  mid-day,  he  could  tafte  no  meat  till  late 
at  night.  When  he  was  in  the  mo  ft  ftupid  ftate,  he  could  make 
ufe  of  his  fore-legs,  and  complained  when  his  ears  were  pinched. 

22.  TfiE  fame  young  gentleman,  at  my  defire,  made  the  follow¬ 
ing  experiment.  On  the  9th  of  April  1755,  after  making  an  open¬ 
ing  into  the  cavity  of  the  abdomen  of  the  dog  on  whom  the  laft 
experiment  was  made,  he  injeefted  by  the  wound  a  dram  of  opium 
diffolved  in  two  ounces  and  a  half  of  water ;  but  before  he  could 
ftitch  up  the  wound,  about  an  ounce  of  the  folution  efcaped.  The 
dog  loft  the  power  of  his  hinder  limbs  almoft  inftantaneoufly.  Two 
minutes  after  the  injed;ion  was  made,  he  began  to  be  convulfed ; 
and,  in  two  minutes  more,  after  having  raifed  himfelf  upon  his 
fore-legs,  he  fell  down  fenfelefs.  At  this  time  Mr  Ramfay  laid  bare 
the  thorax,  by  diffedling  off  the  teguments,  which  did  not  feem  to 
give  the  dog  any  pain,  and  could  plainly  feel  the  motion  of  his 
heart  thro’  the  pleura:  it  beat  76  times  in  a  minute,  but  became 
gradually  flower  *.  Immediately  after  counting  the  pulfe,  Mr 

^Ramfay 

«  The  dog’s  heart  in  a  natural  ftate,  and  before  the  injedloa  of  the  folution  of 
beat  150  in  the  minute. 
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Ramfay  cut  the  ribs  on  each  fide  of  the  Jlernum,  which  he  laid 
back  ill  the  iifual  way.  The  heart,  which  was  thus  brought  in 
view,  appeared  quite  turgid,  and  continued  in  motion  about  five 
minutes  ;  during  which  time  it  performed  only  between  60  and  65 
weak  vibrations,  for  they  were  not  compleat  contra d;ions.  While 
the  heart  was  thus  moving,  warm  faliua  was  fi.rll  applied  to  it, 
then  cold  water,  and  lafl  of  all  oil  of  vitriol ;  which  flirivelled  the 
parts  it  touched  almoft  in  the  fame  manner  as  a  hot  iron  would 
have  done ;  but  none  of  them  accelerated  the  heart’s  vibrations, 
which  became  gradually  flower,  till  they  ceafed  altogether^ 

The  fibres  of  fome  of  the  intercoftal  mufcles  on  the  right  fide- 
of  the  Jlernum  continued  to  be  agitated  with  a  weak  tremulous  mo¬ 
tion  near  half  an  hour  after  the  injeflion  was  made  into  the  abdo¬ 
men  ;  but  the  intercoftal  mufcles  attached  to  the  ribs  on  the  fides 
of  the  thorax  were  not  obferved  to  move,  nor  did  the  diaphragm 
make  any  motion  when  its  fibres  were  pricked  or  cut. 

Nothing  remarkable  was  feen  in  the  abdomen;  only,  altho’  it 
was  opened  ten  minutes  after  making  the  injedlion,  the  inteftines 
had  no  motion ;  whereas,  in  another  young  dog,  which  had  got  no 
opium,  Mr  Ramfay  obferved  the  periftaltic  motion  continue  half 
an  hour  after  laying  open  the  thorax,. 

The  dog  loft  little  or  no  blood  in  making  the  wound  into  his 
abdomen,  nor  were  any  of  his  bowels  hurt  by  it. 

23.  A  fmall  dog  into  whofe  ftomach  the  late  celebrated  Dr  Mead 
had  forced^  at  four  different  times,  a  folution  of  two  drams  of 
opium  in  water,  lived  above  an  hour  and  three  quarters  after  get¬ 
ting  the  firft  dofe.  Vid.  treatife  on  poifons,  Effay  IV. 

24.  It  may  not  be  improper  to  add  here  an  experiment  related 
by  Dr  Alflon  in  his  learned  differtation  on  opium  Into  the  crural 
vein  of  an  old  dog  forty-two  pounds  weight,  he  caufed  be  injedled 
at  three  different  times,  half  an  ounce  of  opium  diffolved  in  four 
ounces  of  water,  filtrated,  and  of  the  fame  warmth  with  the  blood 
of  the  animal.  The  firff  time,  about  fifteen  drams  were  thrown 
in,  and  very  flowly.  It  had  no  obfervable  effe<n;.  About  an  hour 

after^. 

*  Edinburgh  Med.  e/Tays,.  vol.  5,  p.  i.  art  12. 
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after,  eight  drams  more  were  injeded  fiowly,  and  immediately  the 
dog  was  felzed  with  (Irong  convulfions  :■  the  pnlfe  was  frequent  and 
fmall,  and  after  fome  time  he  foamed  at  the  mouth.  But  there  ap¬ 
pearing  no  figns  of  immediate  death,  after  waiting  an  hour  more, 
the  laft  nine  drams  v/ere  thrown  in  quickly ;  upon  which  the  pulfc 
became  full  and  flow,  and  in  a  minute  or  fo,  the  dog  expired. 

From  the  preceeding  experiments,  we  may,  I  think,  fairly  draw 
the  following  conclufions. 

(a)  Opium  applied  to  the  ftomach,  guts,  cavity  of  the  abdomeitf 
and  thorax^  and  abdominal  mufcles,  foon  lelTens,  and  after  fomc 
time  intirely  deflroys  all  feeling  and  power  of  motion,  not  only 
in  the  parts  to  v/hich  it  is  applied,  but  thro’  the  whole  body. 

I.  2.  3.  8.  1 1.  &  22. 

(b)  Opium  produces  thefe  effeds  much  more  quickly  in  animals 
which  are  foon  killed  by  want  of  food  and  air,  than  in  thofe  which 
can  live  long  without  them,  and  the  parts  of  whofe  bodies  prefervc 
a  power  of  motion  and  appearances  of  life  for  a  confiderable  time 
after  they  are  feparated  from  each  other.  N®  i.  3.  compared 
with  N°  21.  22.  &  23. 

(/)  Since  a  folution  of  opium  injeded  into  the  ftomach  and  guts 
deflroys  the  fenfibility  and  moving  power  of  frogs,  fully  as  foon 
when  they  are  deprived  of  their  heart,  as  when  this  organ  remains 
untouched  ;  it  follows,  that  opium  applied  to  thefe  parts  does  not 
produce  its  effeds  by  entering  the  blood,  and  being,  by  its  means, 
conveyed  to  the  brain,  as  fome  have  imagined,  but  by  its  imme¬ 
diate  adion  on  the  organs  and  parts  which  it  touches.  N°  i.  com¬ 
pared  with  N°  2.  See  alfo  Edinburgh  Medical  effays,  edit.  3.  vol. 
5.  part  I.  page  140. 

{d)  Since,  after  decollation  and  the  deftrudion  of  the  fpinal 
marrow,  opium  operates  much  more  fiowly  in  deftroying  the  heart’s 
motion  in  frogs,  than  it  does  when  the  animals  are  intire  (No.  6. 
compared  with  No  7.);  it  follows,  that  it  mufl  produce  its  effeds 
chiefly,  if  not  wholely,  by  its  adion  on  the  brain,  fpinal  marrow, 
and  nervous  fyflem.  The  heart  of  the  frog  N®.  7.  whofe  brain  and 

fpinal 
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fpinal  marrow  had  been  deftroyed,  beat  27  times  in  a  minute,  after 
the  animal  had  lain  thirty-fix  minutes  in  a  folution  of  opium  \  which 
was  only  three  pulfations  lefs  than  the  heart  of  the  frog  N^.  5.  per¬ 
formed  thirty-five  minutes  after  the  deflrudlion  of  its  brain  and  fpi¬ 
nal  marrow,  although  it  was  not  expofed  to  the  adlion  of  opium, 

{e)  When  o/^zW/zinjedledinto  the  veins,  and  thus  mixed  with  the 
blood  leffens  or  deftroys  tl;ie  fenfibility  and  moving  power  of  ani¬ 
mals,  much  in  the  fame  way  as  when  it  is  applied  to  their  flo- 
mach,  guts,  or  cavity  of  the  abdomen  (N®  24.) ;  is  it  not  probable, 
that  it  produces  thefe  effeifls  by  its  action  on  the  extremities  of  the 
nerves  which  terminate  upon  the  internal  furface  of  the  heart  and 
whole  vafcular  fyflem  ;  and  perhaps,  alfo,  by  affecfling  immediately 
the  medulla  cerebri  itfelf  ?  And  when  a  folution  of  opium  applied  to 
the  bare  abdominal  mufcles  of  a  frog  deprived  of  its  brain  and  fpi_ 
nal  marrow,  does,  after  a  long  time,  confiderably  impair  the  heart’s 
motion  ;  is  it  not  reafonable  to  think,  that  this  is  owing  to  the  finer 
parts  of  the  opium  being  abforbed  by  the  bibulous  veins  and  carried 
to  the  heart,  and  thus  brought  into  contadl  with  the  nerves  of  this 
organ  ?  N°.  7.  compared  with  N®.  9. 

(f)  Since  opium^  without  entering  the  blood,  or  being  carried  to 
the  feveral  parts  of  the  body,  deftroys  the  power  of  feeling  in  ani¬ 
mals  merely  by  aeftingon  the  nerves  to  which  it  is  applied  (^),  (J),  it 
follows,  that  the  nerves  are  the  inftruments  of  fenfation,  or,  at 
leaft,  neceflary  to  it,  .Nor  is  it  fufheient  to  deftroy  this  conclufion, 
that  there  have  been  inftances  of  animals  endowed  with  feelinir 
whofe  brains  were  fo  greatly  difeafed,  as  to  feem  incapable  of  per¬ 
forming  their  fundlions.  It  is  far  from  being  fafe  to  build  theories 
in  phyfic  upon  a  few  monftrous  appearances  in  nature. 

(g)  It  appears  from  N"^  4.  and  5.  compared  with  N®  3.  6,  8.  10. 
and  II.  that  decollation  and  the  deftriuftion  of  the  fpinal  marrow 
does  not  weaken  or  deftroy  the  heart’s  motion  in  frogs,  near  fo  foon 
as  opium  injeefted  into  their  ftomach  and  guts,  or  applied  to  the  mu¬ 
fcles  and  bowels  of  the  lower  belly  and  thorax, 

S  s 
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(/j)  Although  a  folution  of  opium  applied  to  the  opened  thorax 
and  abdomen  of  a  frog,  after  decollation  and  the  deflrudlion  of  its  fpi- 
nal  marrow,  foon  weakens  or  deftroys  the  motion  of  the  heart;  yet 
it  does  not  produce  thefe  efletds  fo  fpeedily  as  when  the  brain  and 
fpinal  marrow  are  intire,  N®  ii.and  12.  In  the  former  cafe,  the 
opium  can  only  affcdl  the  heart  by  its  topical  influence  ;  in  the  latter, 
it  not  only  acts  this  way,  but  alfo  exerts  its  powers  upon  the  brain, 
fpinal  marrow,  and  whole  nervous  fyftem  ;  and  therefore  muft  pro¬ 
duce  more  fudden  effe(5ls. 

{i)  It  appears,  beyond  doubt,  from  the  preceeding  experiments, 
that  the  heart  is  not  exempted  from  the  power  of  opiurn^  as  the  learn¬ 
ed  Dr  Haller  has  affirmed  but  has  its  motion  deflroyed  by  it,  as 
well  as  the  other  mufcles,  only  not  fo  foon.  See  No.  4.  and  5.  com¬ 
pared  with  N°  3.  6.  8.  and  10.;  and  14.  15.  and  16.  compared 
with  N®  17.  18.  19.  and  20. 

’Tistrue,  that  the  fibres  of  the  intercoflals  on  the  right  fide  of 
the  fiernum  of  the  dog  N'’  22.  continued  to  be  agitated  with  a  tre¬ 
mulous  motion  confiderably  longer  than  the  heart,  and  when  the 
intercoflal  mufcles  attached  to  the  ribs  were  quite  dead.  But  did 
not  this  happen  becaufe,  after  feparating  the  Jiernum  from  the  ribs, 
and  thus  cutting  off  all  communication  between  it  and  the  fpinal 
marrow,  the  mufcles  attached  to  it  could  be  no  more  affedled  by 
the  opium ^  which  had  been  inje(5led  into  the  cavity  of  the  abdomen; 
while  the  heart  and  other  mufcles,  whofe  communication  by  means 
of  the  nerves  with  the  brain  and  fpinal  marrow  was  intire,  conti¬ 
nued  to  be  expofed  to  its  adlion? 

(k)  As  Dr  Langrifh  has  obferved,  that  the  diflilled  water  of  lau¬ 
rel  leaves  inje6led  into  the  cavity  of  the  abdomen,  kills  dogs  fooner 
than  when  it  is  taken  into  the’ftomach  f ;  fo  N'’  21.  and  23.  compa¬ 
red  with  N°  22.  fliew  that  opium  inje<£l;ed  into  the  flomach  and  great 
guts  of  dogs,  does  not  produce  either  fuch  fpeedy  or  powerful  efieefts, 
as  when  thrown  into  the  cavity  of  the  abdomen.  And  N°  6.  Com¬ 
pared  with  N°  10.  fhews,  that  a  folution  of  opium  applied  to  the  ab¬ 
dominal 

f  Phyflcal  experiments  on  brutes,  p.  64. 


*  A(5t.  Getting,  vol.  2-  p.  147.  &  154, 
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dominal  mufcles,  does  not  kill  frogs  fo  foon  as  when  all  the  vifcera 
of  the  lower  belly  are  expofed  to  its  adlion. 

(/)  Although  it  feems  probable,  from  N®  22.  compared  with 
N°  24.  that  a  folution  of  opium  injedted  into  the  veins  of  dogs  does 
not  kill  them  fo  foon  as  when  thrown  into  the  cavity  of  the  ahda- 
men'r  yet  this  cannot  be  certainly  concladed,  fince  the  dog  of  N°  24. 
was  much  older  and  above  ten  times  heavier  than  the  other. 

{til)  It  appears,  that  a  folution  of  opium  injedled  into  the  great 
guts  of  a  dog,  affedls  the  inferior  part  of  the  fpinal  marrow  much 
more  remarkably  than  its  fuperior  part,  or  the  brain ;  fince  the  dogs 
of  N®  21.  and  22.  not  only  loft  the  power  of  motion  fooner  in  their 
hinder  legs  than  in  their  fore  ones,  but  alfo  were  infenfible  of  any 
pain  in  them,  and  yet  howled  ftrongly  when  their  ears  were  pinched. 

A  folution  of  opium  injedted  into  the  cavity  of  the  abdomen  or 
great  guts  of  dogs,  does  not  deftroy  the  feeling  and  power  of  mo¬ 
tion  of  their  hinder  limbs,  by  fending  any  effluvia  to  their  mufcles  ; 
otherways  it  could  not  produce  thefe  effedts  fo  inftantaneoufty,  (INI'® 
2.1.  and  22.)  Befides,  opium  thrown  into  the  ftomach  and  guts 
of  a  frog  after  being  deprived  of  its  heart,  deftroys  the  fenfibility 
and  moving  power  of  its  mufcles  equally  foon  as  if  the  animal  had 
been  intire  2.)  ;  it  is  plain,  that  thefe  effecls  cannot  be  owing  to 
the  finer  parts  of  the  opium  being  received  into  the  blood,  and  by  its 
means  carried  to  the  feveral  mufcles  and  organs. 

(0)  Nor  does  a  folution  of  opium  injedfted  into  the  great  guts  or 
cavity  of  the  abdomen  in  dogs  produce  its  efFedls  by  tranfmitting 
through  the  nerves  anv  ejfluvia  to  the  fpinal  marrow  ;  other- 

ways  its  operation  could  not  have  been  fo  inftantaneous  (N°2r. 
and  22.) ;  nor  could  the  fpinal  marrow  and  its  nerves  have  recover¬ 
ed  their  fun6lions  fo  foon  after  the  opium  was  evacuated  by  a  pur¬ 
gative  clyfter,  2 1 . 

(p)  It  remains,  therefore,  that  opium.,  by  afteefting  the  extremities 
of  the  nerves  of  the  parts  to  which  it  is  applied,  does,  by  means  of 
their  connedlion  and  fympathy  with  the  brain  and  fpinal  marrow, 
deftroy  or  prevent,  through  the  whole  nervous  fyftem,  the  opera- 

S  s  2  tion 
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tion  of  that  power  upon  which  depends  fenfation  and  motion  in  the 
bodies  of  animals. 

[q)  Since  opium  applied  to  the  abdominal  mnfcles  of  a  frog  de¬ 
prived  of  its  brain  and  fpinal  marrow,  does  not  deftroy  the  motion 
of  the  heart  fo  foon  as  when  it  is  applied  to  the  abdominal  mu- 
fcles  of  a  frog  whofe  brain  and  fpinal  marrow  are  intire,  (N°  6.  and 
7.),  it  follows,  that  the  brain  and  fpinal  marrow,  and  confequently 
the  nerves  derived  from  them,  have  a  greater  influence  than  any  o- 
ther  part  of  the  animal  fyflem  upon  the  motion  of  the  heart. 

(r)  Opium  does  not  only  deftroy  the  moving  power  of  the  mu- 
fcles  of  animals  by  intercepting  the  influence  of  the  brain  and  fpi¬ 
nal  marrow,  but  alfo  by  unfitting  the  mufcular  fibres  themfelveS', 
or  the  nervous  power  lodged  in  them,  for  performing  its  of¬ 
fice  :  otherways  a  folution  of  opium,  when  applied  to  the  abdomi¬ 
nal  mufcles  or  'vifcera  of  a  frog,  would  not  put  a  flop  to  the  heart’s 
motion  fooner,  or  indeed  fo  foon,  as  decollation  and  the  deflruclion 
of  its  fpinal  marrow,  (N°  4.  and  5.  compared  with  N°  8.  and  10.), 
Opium  therefore  does  not  produce  its  effecfls  folely  by  putting  a 
flop  to  the  funtftion  of  the  brain  and  fpinal  marrow,  but  its  in¬ 
fluence  reaches  to  the  fibres  of  the  mufcles  themfelves,  or  to  the 
extremities  of  the  nervous  filaments  which  terminate  in  them. 

When  I  fay  the  influence  of  opium  reaches  to  the  nervous  fila¬ 
ments  which  terminate  in  the  mufcular  fibres,  it  is  not  meant,  that 
any  effiwvia  or  fubtile  parts  of  the  opium  are  tranfmitted  to  them, 
(See  n  and  0  above),  but  that  it  dellroys  their  powers  by  means 
of  that  fympathy  which  they  have,  through  the  brain  or  fpinal 
marrow,  with  the  nerves  to  which  the  opium  is  immediately  ap¬ 
plied. 

(y')  From  the  above  experiments  we  may  infer,  that  not  only 
the  power  of  voluntary  motion  in  the  mufcles,  but  alfo  their  irrita¬ 
bility  or  power  of  motion,  when  ftimulated,  proceeds  from  the 
nerves,  or  is  at  leafl  immediately  dependent  on  their  influence  j  fince 
opium,  which  produces  its  e£Fe<5ls  folely  by  afledting  the  nervous 
fyflem,  {m,  n,  and  0),  dellroys  thofe  powers  fo  fuddenly.  I  know  it 
has  been  lately  argued  by  a  celebrated  author,  that  the  irritability 

of 
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of  the  miifcles  mtift  be  independent  of  the  nerves,  becaufe  the  mu- 
fcles  of  animals  preferve  a  power  of  moving  when  irritated,  for 
fome  time  after  the  communication  between  them  and  the  brain, 
by  means  of  the  nerves,  is  cut  off  But  f nee  a  folution  of  opium 
applied  to  the  abdominal  mufcles  of  frogs,  merely  by  its  adtion  on 
the  nerves,  puts  a  flop  to  the  irritability  or  moving  power  of  the 
heart,  much  fooner  than  the  deftrudlion  of  the  brain  and  fpinal 
marrow  [g) ;  is  it  not  reafonable  to  conclude,  that  the  tremulous 
motions  of  irritated  mufcles,  after  their  nerves  are  tied,  proceed 
from  the  integrity  of  the  nervous  filaments  below  the  ligature,  and 
the  nervous  power  flill  remaining  in  them  or  in  the  mufcular  fibres 
themfelves  ? 

The  tying  or  cutting  of  a  nerve,  only  prevents  the  derivation  of 
any  new  influence  from  the  brain  to  the  parts  to  which  it  belongs  ; 
but  does  not  immediately  deflroy  the  power  or  influence  remaining 
in  the  nerve  itfelf.  Opium  applied  in  fuflicient  quantity  to  the  fen- 
fible  parts  of  animals,  not  only  quickly  puts  a  flop  to  the  fumflion 
of  the  brain  and  fpinal  marrow,  and  thus  produces  in  the  mufcles 
all  the  effe(5ls  of  a  ligature  on  their  nerves,  but  alfo  deftroys  the 
power  of  every  nervous  filament  in  the  body  (r) ;  and  therefore  puts 
a  flop  to  the  motion  of  the  heart  in  frogs  fooner  than  the  deflru(flioa 
of  the  brain  and  fpinal  marrow. 

(/)  The  almofl  inflantaneous  palfy  brought  on  the  hinder  legs 
of  a  dog,  by  injeefling  a  folution  of  opium  into  the  cavity  of  its  ab¬ 
domen^  (N°  22.),  and  the  efledls  of  the  fame  folution  injected  into 
the  flomach  and  guts  of  a  frog  deprived  of  its  heart,  (N°  2.),  where 
no  part  of  the  opium  could  be  conveyed  to  the  mufcles,  nor  be  con¬ 
ceived  to  alter  the  nature  of  xhtiY  gluten ^  fhew,  that  the  irritability 
of  the  mufcles  has  not  its  feat  in  this  glue,  as  fome  have  lately  ima¬ 
gined  t.  But  if  the  motions  of  irritated  mufcles  be  owing  to  a 
difagreeable  fenfation  excited  in  them  or  their  nerves,  as  we  have 
elfewhere  endeavoured  to  fhew  it  is  eafy  to  fee  that  opium  inmc, 

by 

•  A<fl.  Getting,  vol.  2.  p.  154.  &c.  f  Ibid.  p.  ij2. 

f  Elldy  on  the  vital  and  other  involuntary  motions  ol  animals,  )re<5t.  ix. ;  and  Phyfiological 
E/Tays,  p.  302.. 
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by  deftroying  the  fenfibility  of  the  mufcles,  of  confequence  alfo 
deflroy  their  irritability. 

(z/)  In  animals  which  have  got  a  large  dofe  of  opium^  the  veins, 
cfpecially  thofe  of  the  membranes  of  the  brain,  are  obferved  to  be 
much  fwelled ;  whence- it  has  been  thought,  that  opium  produces 
its  efFe(51;s  in  the  bodies  of  animals,  partly,  at  lead,  by  rarefying 
the  blood  and  comprelling  the  brain:  but  this  diflenfion  of  the 
veins  feems  to  be  no  more  than  a  confequence  of  the  very  flow  mo¬ 
tion  of  the  blood  through  the  heart,  on  account  of  the  infenflbility 
with  which  this  organ  is  affeeded 

(^?)  Since  opium  foon  puts  a  flop  to  the  vital  motions  of  ani¬ 
mals,  which  yet  continue  in  time  of  fleep  with  little  or  no  diminu¬ 
tion  of  their  vigour  j  flnee  it  often  eafes  pain  without  bringing  on 
fleep ;  and  fince,  by  its  topical  adtion  on  the  heart,  it  deftroys  the 
motion  of  this  organ  after  all  communication  between  it  and  the 
origin  of  the  nerves  is  cut  off  f  ;  it  follows,  that  the  effedls  of  opium 
are  not  owing,  as  fome  have  thought,  to  its  producing  fleep  :  on  the 
contrary,  the  fleep  which  it  occaflons  feems  to  be  only  a  confe¬ 
quence  of  its  impairing  the  fenflbility  of  the  whole  nervous  fyflem. 

The  other  effedts  of  opium  may  be  alfo  deduced  from  the  fame 
caufe,  particularly  its  reftraining  all  evacuations  that  are  owing  to 
an  unufal  irritation  of  the  parts  of  the  body,  and  at  the  fame  time 
promoting  thofe  natural  fecretions  which  have  been  diminiflied  or 
flopt  by  fpafmodic  flridtures  of  the  veffels,  from  fome  uncommon 
Jiimulus  affedting  them. 

(w)  Lastly,  does  not  opium  kill  animals  by  rendering  their  fe- 
veral  organs  wholely  infenfible  of  the  JlimuU  which  are  deltined  by 
nature  to  excite  them  into  adtion ;  whence  not  only  a  flop  is  put  to 
the  periflaltic  motion  of  the  guts,  and  to  the  propulflon  of  the 
chyle  J,  but  the  fluids  alfo  being  to  flagnate  firfl  in  the  fmaller  and 

afterwards 

*  In  frogs,  into  whofe  ftomach  and  guts  I  had  inje<5led  a  folution  of  opiums  I  not  only 
found  the  heart’s  auricle,  but  alfo  the  great  veins  leading  to  it,  much  diftended  with  blood. 
Vid.  Effay  on  vital  motions,  &c.  p  197. 

f  Vid.  No.  12.  13.  17.  18.  19.  &  20.  above. 

J  In  a  final!  dog,  which  Dr  Kaau  Boerhaave  opened,  after  having  given  him  three  grains 
®f  spium^  he  obferved  fcarce  any  perlftaltic  motion  in  the  guts :  the  llomach  was  much  dif- 

tended ; 
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afterwards  in  the  larger  veflels  * ;  while  the  heart  becoming  gra¬ 
dually  lefs  fenhble  of  the Jihnulus  of  the  blood  with  which  it  is  dif- 
tended,  contradls  more  feebly  and  at  greater  intervals,  till  at  laft  it 
ceafes  from  motion  altogether  ? 


A  N 


tended ;  the  pylorut  was  fliut,  and  the  bread  and  milk,  which  the  dog  had  taken  with  the 
tpium  about  ten  hours  before,  was  indigefted-  There  was  nothing  like  chyle  in  the  du»- 
dentim,  nor  any  ladeal  velTels  to  be  feen  in  the  mefentery.  The  bladder  of  urine  and  great 
guts  were  much  filled,  nor  had  the  animal  evacuated  either  urine  or  fosces  from  the  time  he 
fwallowed  the  opium;  Impetum  faciens  Hippocrati  di^iumt  p  402.  &  403.  The  learned 
Dr  Haller  has  alfo  obferved,  that  opium  puts  a  flop  to  the  periftaltic  motion  of  the  guts  in 
frogs  and  other  animals;  A(5l.  Getting,  vol  2.  p.  1^4. 

*  This  my  worthy  Colleague  Dr  Alfton  obferved  with  a  microfeope  in  frogs  into  whofe 
ftomach  he  had  conveyed  a  few  drops  of  a  folution  of  opium  in  water.  Vid.  Medical  Effitys, 
vol  5.  part  I.  art  12.  And  indeed  the  great  diftenfion  of  the  heart  and  its  auricle  in  frogs 
killed  with  opium  (No.  f .  compared  with  No.  3.  6.  &  10.  above)  indicates  a  more  than  or¬ 
dinary  refiftance  to  the  blood’s  motion  in  the  arteries,  as  well  as  a  lefs  degree  ot  irritability 
in  the  heart.  Further,  is  not  the  flow  full  pulfe,  and  dry  parched  mouth,  in  thole  who 
have  got  an  over-dofe  of  opium,  owing  partly  to  the  flower  motion  of  the  fluids  in  the  fmall 
arteries  and  fecretory  veflels  of  the  glands  ?  Though  it  muft  be  confefled,  that  the  drynefs  of 
the  mouth  may  be  in  forae  mcafure  owing  to  the  perfpiration  being  greatly  inersafed  by  the 
$pium. 
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ADVERTISEMENT. 


HE  following  eflay  was  firfl:  publiflied  in  the  year  1743, 


JL  in  the  Edinburgh  Medical  EfTays,  vol.  j*.  part  2.  and  met 
■with  a  more  favourable  reception  from  the  public,  than  the  au¬ 
thor,  confldering  its  imperfedlions,  had  reafon  to  expefl.  It  is 
now  printed  by  itfelf,  at  the  defire  of  feveral  of  his  friends,  who 
affured  him,  that,  in  this  way,  it  might  be  of  more  general  ufe, 
■fince  many  perfons,  afflicted  with  the  ftone,  would  chufe  to  read 
it,  who  did  not  incline  to  purchafe  fo  large  a  book  as  the  Medical 
EfTays :  And  the  author,  to  render  it  lefs  unworthy  of  the  favour 
of  the  public,  has  not  only  corredled,  but  greatly  enlarged  it. 

The  principal  additions  are  to  be  found  in  feft.  2.  3.  9.  10.  ir. 
12.  and  13.  and  relate  chiefly  to  the  nature  of  quick-lime  and 
its  water  j  the  flrength  and  fpecific  gravities  of  different  lime-wa¬ 
ters  ;  the  particular  adlion  of  lime-water  in  difTolving  the  ffone  j 
and  to  the  cure  of  the  ffone,  not  only  by  fwallowing  foap  and 
lime-water,  but  by  injetffing  the  latter  into  the  bladder. 

The  appendix  contains  the  cafe  of  the  Right  Honourable  Horace 
Walpole,  Efq;  written  by  himfelf,  and  given  me,  at  his  defire,  by 
the  Honourable  Mr  Baron  Edlin,  of  his  Majeffy’s  Court  of  Ex¬ 
chequer  in  Scotland,  with  liberty  to  make  it  public. 

I  might  have  added  many  other  hiffories  of  the  good  effecfls  of 
lime-water  in  the  ffone,  had  I  not  been  unwilling  to  fwell  this  efiTay 
to  too  great  a  bulk :  And,  indeed,  I  thought  this  the  lefs  needful, 
as  the  ufefulnefs  of  this  remedy  is,  within  thefe  few  years,  become 


pretty 


r  334  ] 

pretty  well  known  in  South  as  well  as  North  Britain.  I  have 
chofen,  however,  to  infert  Mr  Walpole’s  cafe  preferably  to  any  o* 
ther,  not  only  becaufe  the  good  effects  of  the  medicines  were  here 
very  remarkable,  but  as  it  is  written  by  himfelf,  and  as  the  hi- 
flories  of  thofe  in  confpicuous  flations  of  life  are  wont  to  make 
the  drongefl  impreffions  upon  the  generality  of  mankind. 

If  this  effay,  with  thefe  improvements,  and  as  it  is  now  publiih- 
ed,  fhall  become  of  more  general  ufe,  and  ferve  to  relieve  any  of 
his  brethren  of  mankind  from  the  racking  pains  of  the  ftone  or 
gravel,  the  author  will  think  his  time  and  labour  abundantly  re¬ 
warded. 

Auguft  I.  1752. 


A  D- 


ADVERTISEMENT 


To  the  fecond  EDITION. 

TN  tills  edition  the  author  has  corredled  the  errors  of  the  former^ 
and  made  feveral  additions.  He"*  has  added  to  the  appendix 
the  cafes  of  the  Rev.  Dr  Newcome  and  Mr  Young  Green,  which 
he  thought  well  worth  publifhing ;  the  latter  on  account  of  the 
uncommon  texture  of  the  ftone ;  and  the  former  as  it  fhews  that 
lime-water  alone,  drunk  to  the  quantity  of  two  Englifli  quarts 
a-day,  communicates  to  the  urine  a  power  of  dilTolving  the  ftone 
out  of  the  bladder,  and  confequently  mull  adl  more  powerfully  up¬ 
on  one  lodged  there,  where  the  degree  of  heat  muft  increafe  its  dif- 
folving  power  ;  at  the  fame  time  that  this  cannot  be  leffened  by  the- 
accefs  of  the  external  air,  which,  as  it  foon  weakens  the  lithon- 
triptic  power  of  lime-water,  mull  do  the  fame  by  the  urine  im¬ 
pregnated  with  its  virtues, 

November  6.  7 

1754. 


A  D» 


advertisement 


To  the  t)iird  EDITION. 

^  N  the  third  edition,  feveral  things  lefs  material,  and  fomc 
conje6lures  concerning  the  nature  of  quick-lime,  which  ap¬ 
peared  not  to  be  well  founded,  are  omitted ;  and  the  appendix 
is  enlarged  with  a  continuation  of  Lord  Walpole’s  cafe,  and  ob- 
fervations  on  it  5  with  an  addition  to  the  cafe  of  the  Bifhop  of 
Llandaff ;  and  with  the  cafes  of  William  Hay,  Efq;  Mr 
L.  Trevigar,  and  T.  W, 


Edinburgh,  June  9, 
1761. 
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O  N  T  H  E 

Virtues  of  LIME-WATER 


IN  THE 


CURE  of  the  STONE. 


IN  the  year  1739,  the  parliament  of  Great  Britain,  in  confe- 
quence  of  a  petition  prefented  to  the  Houfe  of  Commons  by 
Mrs  Joanna  Stephens,  generoufly  ordered  her  a  reward  of 
L.  5000  Sterling,  for  publifhing  her  medicines  againft  the  (lone,  in 
cafe,  npon  due  trial,  their  utility,  efficacy,  and  diffolving  power, 
fhould  be  attefted  by  the  truftees  named  for  that  purpofe.  But  al¬ 
though  the  virtue  of  thefe  medicines  is  fuch  as  may  juftify  the  cer¬ 
tificate  given  of  them  ;  yet  they  are  fo  bulky  and  naufeous,  that 
fome  people  cannot  take  them,  and  many  ufe  them  with  the  ut- 
moft  reludlancc  *,  nay,  (as  the  learned  Dr  Jurin  has  well  obferved), 
fo  great  is  the  refolution  required  to  go  through  a  courfe  of  thefe 
medicines,  and  fo  many  are  the  difficulties  attending  it,  that  there 
have  been  not  a  few  inftances  of  fuch  as,  after  taking  them  for 
many  months,  without  any  benefit,  have  fubmitted  to  be  cut,  ra¬ 
ther  than  go  on  any  longer  with  a  medicine  ib  extremely  naufeous, 
and  which  had  greatly  increafed  their  pains,  without  bringing  any 
thing  away  *, 

U  u  Dr 

*  Dr  Jarin’s  cafe,  p,  4.  and  5. 
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Dr.  Hartley,  *  leaving  oiSt  the  fnpcrfluous  -ufelefs  part  of  Mrs 
Stephens’s  compofitions,  has  reduced  them  to  two  ounces  and  a  half 
of  foap,  and  feven  fcruples  and. a  half  of  egg-fliell  powder,  as  the 
mean  dofe  to  be  taken  every  day.  But  the  powder  is  fo  naufeous, 
and  this  quantity  of  foap  is  fo  great,  that  there  are  but  few  patients 
who  will  continue  to  take  the  medicines  thus  reformed  by  him  for 
any  conliderable  time  f. 

After  reading  the  ingenious  experiments  publiflied  (1741) 
by  the  Reverend  and  learned  Dr  Hales,  upon  Mrsi  Stephens’s  medi¬ 
cines,  I  was  led  to  think  that  lime-water  had  as  fair  a  chance  as  a- 
ny  thing  to  dilTolve  the  ftone.  For  fince  it  there  appears,  that  the 
foap  owes  its  virtues  neither  to  the  potafli  nor  oil,  but  wholely  to  the 
quicklime  that  enters  intuits  compofition ;  and  as  Mrs  Stephens’s  pow¬ 
der  which  fhe  ufed  long  before  {he  gave  the  foap  in  any  quantity  J, 
and  which  fhe  ftill  lays  great  ftrefs  upon,  is  flaked  lime  j  it  is  ve¬ 
ry  reafonable  to  expedl  great  benefit  from  lime-water  ;  which  has 
this  further  advantage,  that  by  its  means  the  virtues,  of  a  greater 
quantity  of  lime  may  be  fafely  conveyed  into  the  blood  ;  for  in 
foap  the  lime  bears  lb  final!  a  proportion  to  the  other  ingredients, 
that  but  a  very  inconflderable  quantity  of  it  can  in  this  form  be 
mixed  with  our  fluids,  and  of  the  powder  (greatly  weakened  by 
being  expofed  fixty  days  to  the  open  air)  only  a  few  fcruples  are 
exhibited  a  day.  If  this  powder  is  fwallowpd  without  enough  of  li¬ 
quids  along  with  it,  it  may  be  of  bad  confequence,  and  has  doubt- 
lefs  been  the  occaflon  of  great  heat  and  uneafinefs  in  fome  people’s 
ftcmachs  j  and  if  it  is  fufliciently  diluted,  efpecially  with  white- 

wine, 

*  See  his  fupplement  to  the  view  of  the  prefent  evidence. 

f  Dr  Hartley  has  latley,  for  fitch  as  cannot  take  the  foap  and  powder  in  a  tiquid,  publifli¬ 
ed  the  following  method  of  giving  them  in  a  folid  form,  viz.  To  take  of  Alicant  foap,  eight 
ounces  ;  powdered  quick  lime  a  little  flaked,  one  ounce  ;  fait  of  tartar,  or  purified  potaflt,  a 
dram ;  and  fliaving  the  foap,  and  mixing  it  with  the  lime  and  fait,  to  beat  all  into  a  fofc 
mafs,  with  the  help  of  as  much  water  as  is  neceflary  :  of  this  mafs,  from  three  to  four  ounces 
are  to  be  taken  every  day,  made  into  rolls  a  little  taper  at  each  end,  which  are  to  be 
laid  length -w’ays  on  the  tongue,  and  fwallowed  with  a  mouthful  of  winter.  In  this  way  the 
quantity  of  foap  to  be  taken  daily,  is  nearly  fronn  two  ounces  and  five  drams,  to  three  ounces 
and  a  half ;  of  lime  powder,  from  three  drams  to  near  half  an  ounce  ;  and  of  fait  of  Tar¬ 
tar,  or  purified  potaflt,  from  a  fcruple  to  near  half  a  dram. 

Hartley’s  fupplement  to  the  prefent  view,  p.  i. 
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wine,  cyder,  or  other  acefceiit  liquors,  as  Mrs  Stephens  diredls,  it  * 

can  have  little  other  efFecl  than  weak  lime-water.  When  to  all  this 
it  is  added,  that  lime-water  is  found  by  experience  to  diflblve  a 
(lone  out  of  the  bladder,  is  it  not  reafonable  to  expecl,  that  when 
taken  in  large  quantities,  and  but  little  weakened  by  the  drinking 
of  other  liquors,  the  urine  likeways  may  be  fo  far  impregnated 
with  its  virtues,  as  to  acquire  a  power  of  dilTolving  the  Hone  ? 

But  as  reafoning  a  priori^  unfupported  by  experience,  is  not  fuf- 
ficient  to  afeertain  the  virtues  of  any  medicine,  I  embraced  the  firfl 
opportunity  that  offered  to  make  a  trial  of  lime-water  ;  the  effecls 
of  which  will  befl  appear  from  the  following  hiftory. 

Mr  David  Millar,  mafler  of  the  grammar-fchool  of  Kirkaldy, 
about  fixty  years  of  age,  had,  from  the  year  1 704,  been  often  dif- 
treffed  by  ftones  palling  from  the  kidneys  to  the  bladder.  Some¬ 
times  he  had  fevere  fits  of  pain  once  or  twice  in  a  year,  and  fome- 
times  but  once  in  two  or  three  years,  and  thefe  of  two,  three,  or 
four,  and  even  of  eight  or  fourteen  days  continuance  ;  but  always 
in  a  few  days  after  thefe  fits  he  voided  one  or  more  flones  till  June 
1 740  ;  when,  after  a  fit  of  fevere  pain  and  ficknefs  for  two  days, 
the  ftone  arrived  at  his  bladder ;  but  though  he  ufed  his  ordinary 
means  of  riding,  walking  quick,  jumping,  and  drinking  plenty  of 
proper  liquors  to  make  it  pafs,  yet  all  his  endeavours  were  in 
vain. 

For  half  a  year  after  this,  he  was  troubled  with  frequent  ob- 
flruclions  in  making  urine,  although  without  any  great  flimulating 
pain,  except  in  voiding  the  two  or  three  lafl  drops.  Afterwards 
he  thought  he  found  the  flone  increafe,  and  become  heavier  in  his 
bladder;  and  from  March  1741,  upon  riding  or  walking  a  mile  or 
two,  his  urine  was  always  mixed  with  blood  :  befides,  from  the  be¬ 
ginning  of  January  he  had  loft  all  power  of  retaining  his  urine, 
being  obliged  to  pafs  it  every  eight  or  ten  minutes,  and  not  with¬ 
out  great  flimulating  pains  ;  yet  fometimes  with  intervals  of  eafe 
for  a  day  or  two,  after  fweating  and  keeping  warm. 

At  firfl  he  drank  milk  and  water  ;  but  in  May  1741  he  began 
to  take  foap,  firfl  to  the  quantity  of  half  an  ounce  every  day,  which, 

U  u  2 
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in  the  end  of  July,  he  increafed  to  an  ounce,  and  in  the  beginning 
of  September  to  near  an  ounce  and  an  half  j  but  all  this  without 
any  fenhble  relief ;  his  pain,  bloody  urine,  and  inability  to  retain 
his  urine.  Rill  continuing  as  before. 

In  the  end  of  September,  I  advifed  him  to  drink  with  the  foap 
large  quantities  of  lime-water,  beginning  with  one,  and  gradually 
ihcreafing  the  quantity  to  three  Englifli  pints  a-day,  and  at  the 
fame  time  to  drink  no  more  of  any  other  liquors  than  was  necef- 
fary  to  quench  his  thirR. 

Within  four  or  five  days  after  he  began  to  drink  the  lime- 
water,  he  recovered  in  a  great  meafure  the  power  of  retaining  his 
urine;  and  from  that  time  had  lefs  pain  and  lefs  bloody  urine, 
upon  ufing  exercife,  than  formerly  ;  fo  that  on  November  13.  al¬ 
though  he- walked  upwards  of  fix  miles  at  a  pretty  quick  pace,  yet 
he  retained  his  water  for  nine  or  ten  hours  together  ;  and  as  he 
voided  it  with  little  or  no  pain,  fo  he  found  no  blood  mixed 
with  it. 

November  ly.  at  night,  when  going  to  bed,  and  trying  to  make 
water,  he  found  a  Rone  entering  the  beginning  of  the  urethra^  and 
obRruRing  it;  which  it  continued  to  do  all  night.-  He  flept  little, 
and  often  attempted  to  pafs  urine  ;  but  could  not,  unlefs  a  very 
little,  and  that  drop  after  drop.  Next  morning,  when  he  was  put¬ 
ting  on  his  cloaths,  finding  an  inclination  to  make  water,  and  en¬ 
deavouring  it  with  all  the  force  he  could,  he  voided  a  finooth  Rone, 
about  the  bulk  of  a  common  bean,  of  a  whitifh  fandy  colour.; 
whereas  all  thofe  he  had  pafled  formerly,  were  of  a  brown  colour, 
and  rough.  It  appeared  plainly  to  be  a  part  of  a  larger  Rone. 

Upon  the  17th  of  November  he  walked  upwards  of  two  miles 
without  any  pain  or  bloody  urine. 

Noyfmbfr  18.  after  making  urine  he  felt  fomething  at  the 
neck  of  his  bladder,  occafioning  a  flight  obtufe  pain,  which  he  took 
to  be  another  Rone. 

From  this  till  the  beginning  of  December  he  was  very  eafy,  not 
having  been  obliged,  above  three  or  four  times  a-day,  to  make  wa¬ 
ter  ;  which  was  never  mixed  with  blood,  nor  attended  with  thofe 

Rimu- 


IN  THE  CURE  OF  THE  STONE.  341 

flimulating  pains  lie  formerly  had.  Only  twice  or  thrice  he  found 
his  urine  fuddenly  ftopt,  when  he  was  voiding  it  ;  and  once  he 
thought  a  done  was  entering  the  palTage,  which  a  little  after  fell 
back  into  the  bladder.  When  he  Rumbled,  or  Rept  down  a  Rair, 
he  Rill  felt  fomething  heavy  that  puRied  or  touched  him  in  the 
under  part  of  the  bladder.  His  urine  during  all  this  time  had  a 
great  deal  of  white  fediment,  and  fome  brownifli  flakes  among  it 
but  he  was  fo  much  abroad  about  his  buRnefs,.  that  he  could  not 
make  any  regular  obfervations  upon  it.. 

Upon  Thurfday  night,  the  3d  of  December,  the  Rone  which  he 
fuppofed  to  have  been  Rill  in  his  bladder  entered  the  beginning  oT 
the  tirethra  ;  where  it  Ruck  till  Monday  morning  following :  Du¬ 
ring  which  time  his  urine  was  very  much  obRrudfed,  coming  aw^ay 
in  drops,  or  in  a  very  fmall  Rream,  with  a  good  deal  of  uneafinefs 
and  pain.  From  this  to  the  end  of  December  he  was  often  in  the 
fame  condition  ;  the  Rone  Ricking  in  the  paflage  fometimes  half  a 
day,  fometimes  a  whole  day  and  a  night,  and  then  falling  back 
into  the  bladder ;  but  all  thefe  times  he  never  had  any  of  thofe 
piercing  Rimulating  pains  which  he  was  wont  to  feel,  before  he 
ufed  the  lime-water,  in  pafling  his  urine,  and  efpecially  after  the 
laR  drops;  and  now  alfo  he  was  able  to  retain  it  half  a  day,  and 
then  void  it  widiout  pain.  Immediately  after  emptying  his  bladder, 
he  always  fenfibly  perceived  the  weight  and  prelTure  of  the  Rone, 
if  he  but  walked  a  little ;  but  when  there  was  any  eonflderable 
quantity  of  urine  in  it,  this  became  lefs  perceptible.  He  concludes  a 
letter  to  me  at  this  time  with  thefe  words  :  “  As  I  have  hitherto 
“  enjoyed  a  good  degree  of  health,  fo  now  I  am  eafy  beyond  ex- 
“  pecRation,  which  makes  me  think  the  Rone  in  a  diflolving  Rate, 

‘‘  and  that  its  furface  is  very  much  fmoothed.,  I  continue  uflng  the 
‘‘  foap  and  lime-water  daily  ;  which  laR  I  frequently  take  to  my 
“  meat,  inRead  of  other  drink,  and  I  think  my  urine  taRes  a  little 
of  it.” 

On  Monday,  January  4.  at  night  he  found  a  Rone  had  got  into 
the  beginning  of  the  urethra,  which  in  a  good  meafure  hindered 
him  from  voiding  any  urine.  However,  next  morning,  after  a 

good' 
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good  deep,  it  came  away.  It  was  larger  than  the  one  he  palTed  be¬ 
fore,  and  appeared  evidently  to  be  a  piece  of  the  fame  (lone. 

For  fome  days  after  paffing  this  Hone,  he  found  the  urethra  very 
tender,  and  a  little  pained  ;  which  occafionod  his  making  urine 
more  frequently  than  ufual.  But  this  foon  went  off ;  and  he  has 
ever  iince,  to  ufe  his  own  words,  been  perfedlly  free  of  all  pains  and 
fymptoms  of  the  gravel,  and  as  eafy  in  that  refpedl  as  ever  he  was 
in  his  life :  and  upon  the  whole,  concludes,  that  he  received  more 
benefit  from  the  lime-water,  than  any  thing  he  ever  ufed,  and  to 
it  chiefly  aferibes  what  has  happened  above. 

As  authors  have  fometimes  been  accufed  of  framing  hiflories  to 
fupport  a  certain  theory,  or  raife  the  value  of  fome  favourite  me¬ 
dicine,  I  thought  it  might  be  proper  to  add  the  gentleman’s  own  at- 
teflation  of  the  truth  of  what  has  been  above  related. 

,  ^ 

Kirkaldy^  June  i.  1742. 

Having  read  the  hiftory  of  my  cafe  drawn  up  by  Dr  Whytt, 
“  I  do  here,  for  the  fatisfadlion  of  the  public,  declare,  that  it  is  in 
every  particular  agreeable  to  truth  :  and  that  at  prefent  I  am  as 
“  perfe(flly  free  of  all  fymptoms  of  the  gravel  as  ever  I  was  in  my 
“  life. 


Da.  Millar.'* 


Upon  this  hiflory  it  is  natural  to  obferve, 

I.  That  from  the  figure  and  fliape  of  the  flonc  firfl  pafTed,  'it 
evidently  appeared  to  be  a  fragment  of  a  larger  one  that  had  lain 
in  the  bladder  for  about  feventeen  months,  but  was  then  broken, 
and  in  fome  degree  diffolvcd  ;  and  as  of  this  no  other  caufe  can  be 
affigned,  but  the  foap  and  lime-water,  it  is  but  reafonable  to  aferibe 
it  to  their  efficacy.  That  part  of  the  flone  where  it  has  been  broke 
off,  has  its  edges  fo  ffiarp,  while  every  where  elfe  it  is  fmooth  and 
rounded,  and  2.  rtd' nucleus  fo  plainly  appears  in  the  middle  of  it, 
that  no  reafonable  doubt  can  be  had  of  its  being  part  of  a  larger 
Aone.  But  this  is  put  beyond  all  queAion  by  the  Aone  laA  pafTed, 
which  tallies  pretty  exactly  with  the  former,  is  evidently  of  the 

fame 
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fame  texture,  and  the  two  together,  excepting  a  fmall  deficiency  at 
one  end,  fecm  to  make  up  a  compleat  flone.  Whether  what  is 
wanting  has  pafTed  in  fragments  unobferved,  or  has  come  away 
quite  dilfolved  in  flakes  and  white  fediment,  is  not  fo  certain.  Far¬ 
ther,  as  Mr  Millar  has  had  no  hones  palling  from  his  kidneys  to 
his  bladder  fince  June  1 740  ;  if  we  deny  thefe  hones  to  have  been 
one,  we  muh  fuppofe  them  lodged  eighteen  months  in  the  bladder, 
without  either  acquiring  a  greater  bulk,  or  ever  endeavouring  to 
pafs ;  none  of  which  fuppofitions  are  at  all  likely* 

2.  The  furfaces  of  the  hones  fhew  them  to  have  been  in  a  dif- 
folving  hate.  There  are  fibres  like  roots  which  run  along  them,, 
in  fome  places  plainly  broken  off,  and  the  hollow  furrows  they  had 
made  hill  remaining.  And  as  the  lime-water  and  foap  had  longer 
time  to  adl  upon  die  fecond  hone,  fo  we  find  hill  more  evident 
hgns  of  diffolution  about  it.  It  has  in  moh  places  a  very  rotten 
appearance,  and  in  fome  is  eaten  fo  deep,  that  one  can  fee  feveral 
of  its  concentric  layers.  Further,  as  Dr  Hales  has  obferved, 
(which  will  more  fully  appear  in  the  following  experiments),  that 
the  calculus  generally  turns  w’^hite  in  diffolving,  the  whitifh  colour 
of  thefe  hones  makes  it  probable  they  were  in  a  diffolving  hatev 

3.  It  does  not  appear  that  the  foap  alone  had  any  great  influ¬ 
ence  in  this  cafe :  for  although  from  the  end  of  July,  till  about  the 
8th  of  September,  he  took  an  ounce  every  day,  and  after  that  near 
an  ounce  and  an  half;  yet  he  found  no  fenfible  relief;  which  pro¬ 
bably  might  be  owing  to  his  not  taking  it  in  fo  large  quantities  as 
fome  others  have  done 

4.  It  would  feem  that  lime-water  has  a  very  uncommon  efEcacy 
in  eafing  the  fymptoms,  and  probably  diffolving  the  hone  in  the 
bladder  :  For  in  five  days  after  Mr  Millar  began  to  drink  it,  he  was 
able  to  retain  his  urine  better  than  he  had  done  for  eight  dr  nine 
months  before,  and  found  the  himulating  pains  in  making  it  lefs, 
and  the  quantity  of  blood  in  it  fenfibly  to  diminifh  ;  fo  that  upon 
the  13th  of  November,  although  he  w^alked  flx  miles  pretty  quick- 

.  •  The  mean  quantity  ordered  by  Mrs  Stephens  is  two  ounees  and  a  half.. 
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ly,  he  had  none  of  it,  nor  has  had  ever  fince  ;  and  on  the  1 6th  of 
the  fame  month  (having  ufed  it  little  more  than  fix  weeks)  he  paf- 
fed  the  firfi;  done.  Nor  is  it  at  all  unreafonable  to  fuppofe  that 
lime-water  may  have  a  greater  effect  in  dilTolving  the  done  than 
foap,  dnce  we  find  it  podeifes  a  greater  didblving  virtue  out  of  the 
bladder.  See  experiment  below,  Se(d.  3.  compared  with  N®  70. 

That  the  lime-water,  from  its  healing  and  drengthening  quali¬ 
ty,  diould  have  a  more  fudden  effetd  in  curing  the  incontinency  of 
urine,  than  the  pain  and  blood  that,  upon  motion,  generally  ac¬ 
companied  it,  is  eafily  accounted  for  j  dnce,  as  the  two  lad  pro¬ 
ceeded  chiedy  from  the  rough  ddes  of  the  done  grating  upon,  and 
tearing  the  blood- vedels  on  the 'internal  coat  of  the  bladder,  this 
mud  in  part  have  continued  to  happen  till  the  points  were  worn  off 
its  furface  ;  and  accordingly  we  dnd  the  drd  done  was  pretty 
fmooth  when  he  voided  it.  But,  beddes  this,  after  the  done  once 
begins  to  didblvc,  its  furface  is  either  covered  with  a  whitidi  mucus, 
or  foft  rotten  dales  or  layers,  which  are  thrown  off  one  after  ano¬ 
ther.  Vid.  Exper.  below. 

5.  It  may  not  be  amifs  to  take  notice,  that  although  Mrs  Ste¬ 
phens’s  medicines  almod  always  occadon  great  pain  and  heat  of 
urine  for  fome  weeks,  or  even  months,  after  drd  taking  them  * ; 
yet  the  foap,  in  the  way  Mr  Millar  took  it,  gave  him  no  fuch  unead- 
nefs  *,  and  the  lime-water  had  fo  very  contrary  an  effecd,  that  in  a 
few  days  it  relieved  fome  of  his  complaints,  and  abated  others. 
As  the  pain  and  heat  of  urine  in  taking  thefe  medicines  feem 
chiedy  owing  to  the  alkaline  fait,  which  bears  fo  great  a  proportion 
in  the  compodtion  of  the  foap,  is  it  not  probable,  that  it  was  from 
his  beginning  to  take  the  foap  in  very  fmall  quantities,  and  gra¬ 
dually  increadng  the  dofe,  as  well  as  never  taking  fo  much  of  it  as 
is  ordered  by  Mrs  Stephens,  that  Mr  Millar  efcaped  this  com¬ 
plaint  ? 

Finding  his  domach  unable  to  bear  the  foap  in  decodion,  he 
took  it  every  morning  in  fubdance,  only  diced  down  ;  and  found 

It 

*  See  Dr  Hartley’s  tIcw  of  the  prcfent  evidence,  ^c. ;  and  Dr  Kirkpatrick’s  cafe,  writ¬ 
ten  by  hinafelf. 
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it  agree  very  well  with  him,  excepting  that  it  fometimes  gave  him 

«r 

a  little  of  the  heartburn.  And  the  lime-water  and  foap  were  fo  far 
*  from  having  any  bad  effedl  upon  his  health,  that  he  rather  found 
himfelf  eafier  and  lighter,  and  confiderably  freer  of  foine  kind  of 
lownefs  of  fpirits  he  had  before  laboured  under. 

-As  Mr  Millar  continued  from  the  beginning  of  the  year  1742, 
when  this  paper  was  firft  written,  to  June  1751,  when  he  died,  per* 
fedlly  free  of  all  fymptoms  of  the  ftone,  without  taking  medicines 
of  any  kind ;  fo  there  can  be  no  doubt,  but  that  the  ftone,  which 
gave 'him  fo  much  uneaftnefs,  was  wholely  brought  away  by  the  ufe 
of  the  lime-water  and  foap  ;  for  if  any  part  of  it  had  remained,  it 
muft,  in  fo  long  a  time,  have  acquired  bulk  fufticient  to  have  pro¬ 
duced  the  like  uneafy  fymptoms  with  which  he  had  been  formerly 
afHidled.  And  here  it  is  worthy  of  obfervation,  that  Mr  Millar,  by 
the  ufe  of  thefe  medicines,  was  not  only  cured  of  the  ftone  in  the 
bladder,  but  rendered,  during  the  remainder  of  his  life,  almoft  quite 
free  of  nephritic  complaints,  to  which  he  had  been  much  fubje(ft  for 

9 

many  years  before.  ^  ^ 

By  this  fuccefs  of  the  lime-water,  I  was  induced  to  make  the  fol¬ 
lowing  experiments,  with  a  view  to  a  further  difcovery  of  its  nature 
and  virtues. 


SECT.  L 

Experiments  *with  qnick~lime 

MALT' SPIRITS  poured  upon  a  piece  of  frefh  calcined  lime- 
ftone,  are  plentifully  abforbed  by  it,  without  any  fenftble  e^ 
bullition,  (fome  air-bubbles  excepted,  that  arife  from  its  furface) ; 
nor  is  it  flaked  but  after  lying  a  great  many  hours  in  them. 

I  immerfed  a  piece  of  quick-lime  in  rectified  fpirit  of  wine,  in  a 
clofe  flopped  bottle,,  which,  after  eight  days,  fcarcely  fliewcd  any 
appearance  of  being  flaked. 

2,  Vinegar  is  fomewhat  more  plentifully  abforbed  by  quick-lime 

X  X  than 
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than  fpirlts,  with  a  good  many  air-bubbles,  and  hifTing  noife  at  Erlt, 
which  however  Ibon  ceafes ;  and  if  the  lime  is  freOi  from  the  fire, 
it  will  fcarcely  be  flaked,  unlefs  allowed  to  continue  many  hours 
in  it- 

Water,  whether  cold  or  hot,  poured  upon  quick-lime  that  has 
lain  fome  time  among  fpirits  or  vinegar,  produces  no  ebullition, 
except  a  very  few  air-bubbles  at  firfl;  j  and  the  fione  that  has  been  in 
the  vinegar  is  longed:  in  being  flaked. 

3.  Oil  is  plentifully  imbibed  by  quick-lime,  without  any  ebulli¬ 
tion  or  heat.  If  there  is  any  rent  in  the  fione,  a  few  air-bubbles 
will  fometimes  rife  out  of  it.  When  put  in  boiling  water  after  this, 
a  good  many  bubbles  of  oil  rife  from  the  furface  of  the  fione; 
and,  after  feveral  hours  ftanding,  it  begins  to  melt  down  into  a 
foft,  fat,  argillaceous  fubfiance  *. 

4.  Ur  ON  putting  a  piece  of  quick-lime  in  claret  wine,  a  confider- 
able  ebullition  immediately  happens  ;  but  in  twenty-four  hours  the 
fione  is  fcarce  diffolved. 

A  piece  of  quick  lime  being  put  into  brilk  firong  ale,  a  good  ma¬ 
ny  air-bubbles  immediately  arofe  with  fome  noife;  but  this  was 
quickly  over.  After  twenty-four  hours  one  third  of  the  fione  was 
not  flaked. 

Sm  A  L  L  beer  has  much  the  fame  elfecfi;  only  the  ebullition  is'great- 
er,  and  Lifts  longer. 

Water,  whether  cold  or  hot,  poured  upon  a  piece  of  quick-lime 
that  has  lain  fome  time  in  ale  or  beer,  produces  no  ebullition,  nor 
eafily  difibives  it. 

5.  The  heat  or  cold  produced  by  the  mixture  of  the  above  liquors, 
with  powdered  quick-lime,  I  found  to  be  as  follows. 

WfiEN  Quick  lime  was  mixed  with  lamp-fpirits,  the  thermometer- 
fell,  in  fwo  or  three  minutes,  from  54  to  53  degrees. 

With, 

♦  Oleum  folum  calcl  mifeetur,  quando  utruaique  aquas  edit.  PHn.  Hiftor.  natur.  lib., 
24.  cap.  I. 

Cal,ic  aqua  accenditur,  eademque  oleo  reftinguitur.  Id.  lib.  33.  cap.  5. 

Si  oleum  rofarum  vel  liliorum  alborum  vel  lini  probe  agltetur  in  mortario  cum  aqua-  calds, 
ambo  coalefcunt  in  modura  butyri.  Etrauller,  oper.  vol.  2.  p  799, 
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With  vinegar  it  rofe,  in  five  minutes,  from  52  to  68  degrees; 
after  which  it  began  to  fall. 

With  claret  it  rofe,  in  fix  minutes,  from  51  to  56  degrees. 

Wi  TH  ftrong  ale  it  rofe,  in  ten  minutes,  from  48  to  57  degrees. 

With  cold  water  it  rofe,  in  twenty-two  minutes,  from  48  to  112 
degrees,  and  then  began  to  fall  *. 

6.  Ten  times  its  weight  of  boiling  water  being,  poured  upon 
frefh  burnt  lime-llone,  there  immediately  arifes  a  great  ebullition, 
which  laft’s  a  confiderable  time ;  when  this  is  over,  the  lime  falls  to 
the  bottom,  and  the  clear  water  above,  being  filtrated  through  brown 
paper,  is  that  which  I  made  ufe  of  in  the  following  experiments. 
The  proportion  of  8  to  i,  ordered  in  the  Edinburgh  difpenfatory, 
feems  rather  too  fmall,  as  it  affords  but  very  little  v/ater,  if  the 
lime-flone  be  well  burnt,  and  frefli  from  the  fire:  Nor  have  I  obfer- 
ved  any  remarkable  difference  in  the  flrength  of  the  lime-water  made 
with  thefe  different  proportions. 

Cold  water  being  added  to  quick-lime,  foon  produces  a  confider¬ 
able  heat  and  ebullition,  and  this  water  has  the  fame  virtues,  as  the 
above. 

7.  If  quick-lime  be  mixed  with  frefli  urine,  it  inflantly  fends  fo  th 
a  pungent  vapour,  which  flrikes  the  noflrils  in  much  the  fame  man  - 
ner  as  volatile  ammoniac  fait. 

SECT.  II. 

Experiments  nvith  lime-water  upon  urine, 

AS  the  calculous  concretions  of  the  kidneys  and  bladder  arc  ge 
Derated  by  the  urine,  and  owe  their  growth  entirely  to  a  con 
llant  appofition  of  particles  derived  from  this  fluid,  I  thought 
might  be  worth  while,  before  making  any  experiments  on  the  e  ' 
cuius ^  to  try  the  effedts  of  lime-water  upon  urine  and  its  fedim;-;> 

8.  If  two  ounces  of  lime-water  be  added  to  an  equal  quaiin^  o 
frefh-made  urine,  the  mixture  inflantly  becomes  whitilh  and  ' 

X  X  2 

•  The  quantity  of  quicklime  ufed  in  this  experuueat  was  very  fmall,  otherways  -r  ^  < 

mometer  would  have  rifen  much  higher. 
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bid;  and,  in  a  little  time,  a  light  white  fediinent  falls  to  the  bottom, 
leaving  the  liquor  above  perfectly  pellucid,  of  a  fine  light  limon- 
colour  *,  without  any  fcum  or  crufl  on  the  fides  of  the  glafs. 

9.  I  let  fome  frefh  urine  ftand  by  itfelf  in  a  glafs  about  forty- 
eight  hours  ;  in  which  time  it  had  depolited  a  redilb  brown  fedi- 
ment  upon  the  bottom  of  the  glafs,  wdth  a  cruft  of  the  fame  nature 
upon  its  fides.  I  then  decanted  off  the  clear  urine,  leaving  the  fedi- 
ment  and  cruft  alone,  and  filled  up  the  glafs  vdth  lime-water;  up¬ 
on  which  the  fediment  immediately  rofe  from  the  bottom,  loft  its 
colour,  and  the  mixture  became  white  and  turbid  ;  the  cruft  on  the 
fides  of  the  glafs  quickly  difappeared ;  and  in  a  Ihort  time  a  large 
light  white  fediment  fell  to  the  bottom,  which,  though  allowed 
to  ftand  thirty  hours,  did  not  in  the  leaft  adhere  to,  or  leave  any 
cruft  upon  the  bottom  or  fides  of  the  glafs. 

Having  poured  off  what  was  clear,  I  added  fome  white-wine 
vinegar  to  th’s  fediment;  upon  which  it  immediately  difappeared, 
and  the  liquor  became  pretty  clear,  not  unlike  fherry ;  which,  how¬ 
ever,  after  fome  hours,  let  fall  a  dark  coloured  fediment. 

i. 

cc  Hvncf.  we  fee  that  lime-water  has  not  only  a  power  of  hin¬ 
dering  the  urine  from  refolving  into  thofe  principles  which  are  ima¬ 
gined  to  give  rife  to  the  ftone,  but  alfo  of  deftroying  and  changing 
their  nature  after  they  are  feparated  from  it ;  whence  arifes  a  ftrong 
probability,  that  it  may  not  only  hinder  the  generation  of  the  ftone 
in  the  human  body,  but  alfo  diffolve  it  after  it  is  formed;  nay,  altho’ 
it  fliould  be  allowed  that  lime-water  does  in  a  great  degree  lofe  its 
diffolving  power  before  it  arrives  at  the  bladder ;  yet,  if  it  fhall,  by 
deftroying  the  petrifying  quality  in  the  urine,  hinder  any  new  ac¬ 
cretions  to  the  calculus^  this  muft  neceffarily  in  time  have  its  fur- 
face  wafiied  down,  and  worn  away,  by  the  urine  continually  run¬ 
ning  along  it,  and  the  coats  of  the  bladder  acfting  upon  it;  as  we 
find  even  the  hardeft  rocks  yield  to  common  water. 

Quid  magis  eft  faxo  durum  ?  quid  mollius  unda 
Dura  tamen  moUi  faxa  cavantur  aquL  Ovid. 

But 

*  This,  as  well  as  the  quaDiliy  of  white  fediment,  varies  according  to  the  ftrength  of 
the  urine.. 
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But  that  the  ciifTolving  quality  of  the  lime  is  really  communi¬ 
cated  to  the  urine,  evidently  appears  from  experiments  made  with 
the  urine  of  fuch  patients  as  have  taken  Mrs  Stephens’s  medicines 
for  a  confiderable  time  in  large  quantities.  Thus  Mr  Morand 
found,  that  a  pretty  hard  calculus  had  loft  fomething  of  its  weight, 
and  had  its  furface  corroded,  by  having  daily  poured  upon  it  for 
ten  days  the  frefli  urine  of  a  patient  who  had  taken  Mrs  Stephens’s 
medicines  for  upwards  of  a  month  And,  if  I  rightly  remem¬ 
ber,  much  the  fiime  experiment  was  tried  by  Dr  Kirkpatrick  on  his 
own  urine,  and  with  the  fame  fuccefs  f . 

/j  Do  not  thefe  experiments  afford  us  a  clear  reafbn  why  the  ftones 
which  Mr  Millar  paffed  after  drinking  the  lime-water,  were  of  a 
whitifh  colour  J,  whereas  all  that  he  had  voided,  for  thirty  years 
before,  w^ere  brownifh  ?  And  do  they  not  likewife  render  it  proba¬ 
ble,  that  the  great  quantity  of  white  fediment  in  the  urine  of  fuch 
people  as  have  taken  Mrs  Stephens’s  medicines,  has  been  owing  to 
the  adlion  of  the  lime  contained  in  them?  For  we  find  lime-water 
produce  that  fediment  in  urine  out  of  the  bladder,  and,  by  drink¬ 
ing  lime-water,  Mr  Millar’s  urine  depofited  it  in  great  abundance. 
The  quantity  of  this,  however,  will  be  increafed  by  what  is  daily 
wafhed  off  the  furface  of  the  ftone  by  the  efilcacy  of  the  medicines. 

Does  it  not  likeways  appear  plain  from  thefe  experiments,  why 
Dr  Jurin’s  urine  |[  (efpecially  after  his  largefl  dofe  of  foap-lees) 
was  whitifii  and  turbid  when  he  firfl  made  it,  and  afterwards  de¬ 
pofited  a  calcnrious  fediment,  as  he  calls  it ;  but  which,  notwithfland- 
ing  the  opinion  that  has  hitherto  prevailed  of  its  being  furnifhed  in 
a  good  meafurc  by  the  medicines  §  feems  to  have  been  owing  fole- 
ly  to  the  change  made  by  the  lime  upon  the  fediment  of  the  urine. 

AncL 

♦  Memoires  de  I’Acad.  des  fciences,  an.  1740.  edit.  8vo,  p.  261.  262.  See  alfo  the 
Bifliop  of  Londaff's  cafe  in  the  appendix  to  tJiis  efTay, 

f  See  his  cafe  written  by  hirafclf. 

Agreeable  to  this,  tlie  ingenious  Mr  Hay,  in  his  cafe  annexed  to  Deformity,  an  elTay,  tells 
us,  that  while  he  continued  to  take  foap  and  lime-water,  he  never  difeharged  any  red  fand 
with  hvs  urine;  but  conftantly  did  it  when  he  omitted  the  ufe  of  thefe  medicines,  even  for  *- 
few  days. 

j|  Jurin’s  cafe,  p.  1 2.  §  Hales  Experira.  p.  124.  •  ^ 
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And  that  lime-water  not  only  changes  the  colour  of  the  urine,  but 
of  the  furface  of  the  calculus  itfelf,  plainly  appeared  in  a  Rone  (taken 
from  the  body  of  John  Greig,  wdio  died  December  1741,  in  the 
R,oyal  Infirmary,  of  an  iliac  paffion)  which  had  its  external  furface 
almoft  entirely  white  and  a  little  rotten,  while  within  it  was  of  a 
fandy  colour.  Of  this  no  reafon  could  be  affigned,  but  his  having 
drank  lime-water  for  eight  days,  to  the  quantity  of  about  an  Eng- 
liili  pint  a-day.  And  it  is  obfervable,  that  as  he  left  off  the  lime- 
,water  eight  or  ten  days  before  his  death,  fo  in  fome  places  there  was 
a  brownifli  crufl  beginning  to  grow  over  the  white  furface. 

10.  April  15.  I  put  into  a  phial  a  fcruple  of  oifter-fliell  lime  and 
ten  drams  of  frefli  urine.  Into  another,  I  put  the  fame  quantities 
of  fait  of  tartar  and  frefli  urine:  both  thefe  mixtures  immediately 
lent  forth  a  vapour  which  affedled  the  nofe  with  a  pungent  fmell, 
fome  what  like  that  of  fpirit  of  fal  ammoniac  y  but  more  difagreeable. 
Into  a  third  phial  I  put  equal  parts  of  frefh  urine  and  lime-water, 
which  gave  an  extremely  faint  fmell  of  the  fame  kind :  And,  into  a 
fourth  one,  the  fame  frefh  urine  alone.  Having  corked  thefe  feveral 
phials,  I  did  not  open  them  till  the  1 6th  of  May,  when  the  urine 
with  the  quick-lime  had  an  extremely  oflenfive  fmell,  not  to  be  de- 
fcribed  in  words.  The  urine  mixed  with  lime-water  had  a  difa¬ 
greeable  fmell  of  the  fame  kind,  but  not  fo  flrong.  The  urine  with 
fait  of  tartar  fmelled  like  ftale  urine,  and  did  not  affedl  the  nofe 
near  fo  difagreeably  as  the  two  former.  The  urine  without  any 
mixture  had  a  Rale  fmell,  but  not  fo  Rrong  as  that  which  was  mixed 
with  fait  of  tartar. 

Hence  it  appears  that  quick-lime,  lime-water,  and  fixed  alcaline 
falts  not  only  volatilife  the  falts  of  the  urine,  but  alfo  corrupt  its 
oils,  altho’  quick-lime  and  its  water  produce  this  laR  effedl  much 
more  remarkably  than  the  alcaline  fait. 


SECT. 
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SECT.  III. 

Experiments  ivith  Ume-ivater  upon  the  calculus. 

T 

JN  the  tbllowlng  experiments  I  made  ufe  of  two  calculi.  ,  ^  • 
The  firif,  which,  for  brevity,  I  lhall  denote  by  A,  was  given 
me  by  my  ingenious  friend  and  colleague  Dr  Monro  fenior,  proieflor 
of  anatomy  in  this  place.  It  was  of  a  dole  texture,  very  hard,  a;:|^ 
of  a  grey  fandy  colour.. 

The  fecond,  B,  was  the  one  which  I  jufl  now  mentioned  to  have 
been  taken  out  of  the  bladder  of  John  Greig.  It  feemed  fully  as- 
hard  as  the  former,  and  was  capable  of  receiving  a  pretty  fine  po- 
lifli.  It  weighed  an  ounce  and  a  half,  and  its  fpecific  gravity  was 
to  that  of  water,  nearly  as  1704  to  1000.  Its  colour  was  pretty 
much  the  fame  with  the  former. 

II.  A  fragment  of  A,  weighing  23  grains,  being  put  in  fione- 
lime-water,  and  kept  in  a  moderate  heat,  was  mollly  all  rotten  and 
diflblved  in  little  more  than  thirty  days. 

A  fragment  of  B,  weighing  lo  grains,  after  two  days  and  nine 
hours  warm  digeftion  in  the  fame  hme-water,  had  two  grains  of  its. 
fub fiance  rotten  and  diflblved. 

12.  Some  fione  lime-water  that  I  made  by  flaking  quick-lime 
with  boiling  lime-water,  diffolved  a  piece  of  A  of  five  grains  in  a- 
bout  feven  days. 

13.  A  fragment  of  A,  gr.  vi.  after  feventeen  days  cold  digeflioii 
in  fione  lime-water,  in  the  month  of  February,  had  lofl  none  of  its 
weight,  nor  was  its  furface  very  fenfibly  foftened,  altho’  it  had 
fomewhat  of  a  rotten  appearance;  while  a  piece  of  B,  of  12  grams, 
in  fix  days  Cold  maceration  in  the  end  of  May,  had  two  and  a  half 
grains  of  its  fubfiance  diffolved. 

From  this  experiment,  together  with  N°  20.  and  57.  below,  one 
may  be  able  to  account  for  Dr  Lobb’s  having  found  lime-water  to 
have  no  power  of  diflblving  the  fione  ^ :  for  if  the  lime-water  was 

but. 

♦  Treatifeof  diflbivcnts  of  the  ftone,  p.  326.  ' 


3i'2  THE  VIRTUES  OF  LIME-WATER 

but  weak  *,  and  if  the  experiment  was  made  in  an  open  velTel, 
and  in  the  winter-feafon,  it  is  no  great  wonder,  if,  even  after  a  cold 
maceration  of  t'welve  weeks,  there  was  no  appearance  of  diflblution 
upon  the  done. 

It  is  obfervable,  that  although  the  chymifts  feem  generally  to 
have  been  of  opinion,  that  there  lay  concealed  in  quick-lime  a 
powerful  remedy  againll  the  done,  which  by  their  art  might  be  ex¬ 
tra  (Red  out  of  it ;  yet  none  of  thefe  authors,  that  I  have  met  with, 
among  the  many  difeafes  for  which  they  have  highly  commended 
lime-water,  fo  much  as  hint  at  its  being  ferviceable  in  the  done  or 
gravel ;  in  which  difeafes,  however,  its  virtue  is  perhaps  more  re¬ 
markable  than  in  any  other.  And  one  may  almod  venture  to  af¬ 
firm,  notwithdanding  the  boadings  of  many  chymical  writers,  of 
their  fpirit  of  quick-lime,  and  other  fecret  preparations  of  it,  that 
its  virtues  are  more  eadly  extradled,  and  more  fafely  conveyed  into 
the  blood  by  its  water,  than  any  way  elfe. 

Having  thus  found  a  condderable  power  of  dillblving  the  calcu- 
Jiis  in  done  lime-water,  I  thought  it  naight  be  worth  while  to  in¬ 
quire,  whether  diell-lime  podeded  the  fame  virtue  in  a  greater  or 
lefs  degree. 

14.  A  piece  of  A,  weighing  nine  grains,  was  didblved  by  lying 
feventeen  days  in  lime-water  made  with  calcined  egg-diells,  in  a 
digeding  warmth ;  and  this,  I  am  apt  to  think,  might  have  hap¬ 
pened  fomewhat  fooner,  had  the  fhells  been  more  carefully  calcined. 

A  fragment  of  A  of  fix  grains  was,  by  two  days  warm  di- 
gedion  in  lime-water  made  with  oider-fhells,  reduced  to  two  grains, 
and  in  three  days  to  lefs  than  one  grain. 

1 6.  A  piece  of  B,  eight  grains,  in  thirty-fix  hours  warm  digedion 
in  oider-diell  lime-water,  had  about  three  grains  and  one  fourth  of 
its  fubdance  didblved. 

17.  Having  calcined  a  few  cockle-fhells,  that  had  lain  long  ex- 
pofed  to  the  weather,  I  put  a  piece  of  B,  eight  grains,  in  fome  of 
the  lime-water  made  with  them ;  which,  in  thirty-dx  hours  warm 
digedion,  lod  near  three  grains  and  a  half. 

The 

•  That  this  was  the  cafe,  is  highly  probable,  fince  he  made  his  water  with  usllaked  lime, 
which  he,  in  the  next  paragraph,  tells  us  w^as  lime  a  little  flaked. 
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The  lime-water^  efpecially  that  from  fhells,  generally  difTolves 
the  ftone  by  making  it  throw  off  white  rotten  crufts  or  fcales  ;  which, 
if  allowed  to  lie  long  enough  among  the  water,  and  if  the'glafs  be 
lhaked  now  and  then,  are  reduced  to  a  fort  of  white  mucilage,  re- 
fembling  in  fome  degree  the  white  fediment  ofN*^  9.;  but  which, 
when  dried,  has  the  appearance  of  fine  powdered  chalk.  This  ferves 
farther  to  fhew  that  the  white  fediment  in  the  urine  of  fuch  as  drink 
.  lime-water,  is  not  derived  from  the  lime,  but  wholely  from  the 
parts  of  the  fione,  and  grofiTer  parts  of  the  urine,  thus  changed  by 
the  lime-water  *. 

18.  A  piece  of  A,  fix  grains,  was  rendered  pretty  foft,  and  en¬ 
tirely  rotten,  by  a  cold  maceration  of  feventeen  days  in  oifler-fhell 
lime-water,  in  the  month  of  February ;  but  May  19.  having  infufed, 
cold,  a  fragment  of  B,  eleven  grains,  in  fome  of  the  fame  lime-wa¬ 
ter,  it  loft  in  three  days  near  five  grains,  and  in  eight  days  was  re¬ 
duced  to  a  nucleus^  weighing  three  grains. 

Here  it  may  be  proper  to  obferve,  that,  unlefs  the  calculus  be 
fmall,  and  the  quantity  of  lime-water  in  which  it  is  immerfed  be 
large,  the  water  muft  be  renewed  at  different  times,  fince  its  virtues 
are  weakened  in  proportion  to  the  quantity  of  the  ftone  which  it 
has  diflblved ;  and,  as  far  as  I  have  been  able  to  obferve,  lefs  than 
half  a  dram  of  calculus  reduced  to  a  fine  powder,  is  fufiicient  to  de- 
ftroy  the  virtue  of  two  ounces  of  ftrong  lime-water  in  which  it  is 
infufed. 

From  thefe  experiments  it  appears,  that  oifter  and  cockle-fliell 
lime-water  pofTeffes  a  much  greater  power  of  diffolving  the  calculus ^ 
than  that  of  ftone-lime. 

Although,  as  has  been  already  hinted,  I  don't  find  that  lime- 
water  has  been  perfcribed  till  of  late  in  the  gravel,  or  for  diffolving 
the  ftone  in  the  bladder ;  yet,  fince  the  firft  publication  of  thefe  pa¬ 
pers,  I  have  met  with  a  paffage  in  an  epiftle  of  Olaus  Borrichius  to 
Thomas  Bartholine,  by  which  it  plainly  appears,  that  the  power 
of  fhell  lime-water  to  diflblve  the  calculus  out  of  the  bladder,  was 
long  ago  known  to  this  author.  His  words  are,  “  Conftat  autori 

Y  Y  “  tate 
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“  tate  Bafilii  Valentin!  aliorumque,  nihil  in  calculo  proiligand# 
“  ntilius  fpiritu  calcis  vivse ;  mihique  iterum  iterumqne  comper^* 
“  turn,  aquam  calcis  vivae  oflreorum,  mytilorumque,  folvere  calcu- 
los  ordinarie  ab  segris  exfedlos  in  mucilaginem,  li  aliquot  dierum 
leni  fotu  in  calido  limul  detineantur 

19.  With  regard  to  the  quantity  of  water  to  be  poured  on 
quick-lime ;  it  may  be  proper  to  obferve,  that  the  difference  of 
ftrength  in  the  lime-water  will  be  very  inconhderable,  whether  8^ 
10,  or  12  times  its  weight  of  water  be  added  to  the  quick-lime,  pro¬ 
vided  the  water  remains  long  enough  on  it  to  be  fully  impregnated 
with  its  virtues.  But  I  have  obferved,  that  after  the  ftiells  have  been, 
but  24  hours  from  the  fire,  they  neither  make  fuch  an  ebullition, 
with  water,  nor  impregnate  it  fo  quickly  with  their  virtues.^ 

If  cold  water  be  poured  upon  fhell-lime,  very  little  heat  or  ebul¬ 
lition  enfues  ;  yet  the  lime-water  thus  procured  feems  to  have  as 
great  a  power  of  diffolving  the  ftone,  as  when  made  with  boiling 
water  ;  but  is  more  harfh  and  difagreeable,  the  other  having  a  foft- 
nefs  and  fweetnefs  which  this  wants. 

The  water,  whether  cold  or  hot,  fliould  be  allowed  to  (land  at 
leaft  eighteen  hours  on  the  frefh  calcined  fliells  >  or  longer,  if  the 
quantity  of  water  added  to  them  is  in  a  greater  proportion  than 
eight  or  ten  to  one. 

The  fhells  will  calcine  in  any  fire,  provided  it  be  hot  enough 
and  the  cockle  and  oifter  with  much  lefs  trouble  than  the  egg-lliells. 
If  they  are  friable,  and  quite  white,  they  are  fufficiently  burnt  j 
but  if  blackifh  or  grey,  they  muff  be  put  into  the  fire  again. 

It  may  perhaps  be  worth  while  to  obferve,  that  if  any  part  of 
the  fliells  is  blueifli  and  not  properly  calcined,  the  water  poured  on 
them  will  get  a  very  difagreeable  fulphureous  taffe. 

If  any  one  before  reading  this  effay  fhould  chance  to  have  con- 
fulted  Mr  Lymery  upon  lime-water,  either  in  his  chymiffry  or  Phar- 
macopee  uni^erfelle,  he  will  perhaps  be  furprifed  to  find  tliree  or  four 
Englifh  pints  of  this  ordered  to  be  taken  every  day,  while  that  learn¬ 
ed  chymiff  talks  of  its  dofe,  as  from  one  to  four  ounces ;  fpeaks  of 

its 
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its  raifing  great  thirft,  and  being  in  danger  of  burning  the  ftomach ; 
upon  which  account  he  orders  fyrup  of  violets  to  be  mixed  with 
it,  and  prefers  the  fecond  water  to  the  firft.  Perhaps  from  fuch 
authority  it  partly  was,'  that  many  phyficians  have  been  ufed  to 
prefcribe  this  medicine  with  fo  fparing  a  hand  ;  and  I  own,  that 
firfl  when  I  began  to  order  lime-water  for  the  ftone,  I  was  afraid  to 
exceed  an  Englifh  pint  of  it  a-day  ;  but,  as  repeated  experience  has 
taught  me,  that  there  is  nothing  to  be  dreaded  from  it  when  taken 
in  much  larger  quantities,  I  imagine  Mr  Lymery’s  fufpicions  of  its 
doing  mifchicf  in  large  dofes,  or  when  taken  unmixed  with  any 
thing  to  foften  it,  were  not  fo  much  owing  to  any  experience  of  its 
bad  effedis,  as  to  theory.  Quick-lime  is  remarkably  corrolive,  and 
has  been  believed  to  adl  by  its  fire ;  therefore  it  was  natural  to 
think,  that  lime*water  impregnated  with  the  fame  fire,  might  have 
the  fame  effedl,  though  in  a  lefs  degree, 

20.  I  have  made  experiments  with  lime-water  and  feveral  other 
urinary  ftones,  but  have  never  yet  met  with  any  that  were  able  to 
refill  the  oilier  or  cockle-lhell  lime-water,  although  Ibme  that  were 
extremely  hard,  and  of  a  dark  brown  colour,  dilTolved  a  good  deal 
flower  than  either  A  or  B* 

I  had  indeed  fent  me  a  few  finall  Hones,  all  of  them  of  a  particu¬ 
lar  lhape,  refembling  pretty  much  the  Hone  of  a  raifin,  perfedily 
fmooth,  and  variegated  fomething  like  a  polilhed  pebble;  to  v^rhich 
their  exterior  cortex  fcarcely  yielded  in  hardnefs.  Upon  thefe  the 
lime-w'ater  had  no  manner  of  influence.  But  if  thefe  ftones  came 
from  the  urinary  palTages,  as  I  was  told,  they  were  of  a  texture 
quite  diflerent  from  all  the  gravehftones  I  have  ever  feen ;  and  their 
being  all  pretty  much  of  one  bulk  and  lhape,  makes  it  probable  that 
they  were  generated  in  fome  particular  cavity.  In  the  Philofophi- 
cal  tranfadlions  ^  we  have  the  hiftory  of  a  woman  in  Switzerland, 
who  pafled  by  the  anus  great  quantities  of  ftones  like  flint.  And  I 
have  feen  a  concretion  palTed  by  ftool,  longer,  but  not  fo  thick  as  a 
hen’s  egg,  with  its  exterior  cortex  as  fmooth  as  a  polilhed  pebble, 
though  internally  it  was  of  a  fpongy  fungous  confiftence.  In  the 
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lame  Tranfadions  we  read  of  afliell  having  been  found  in  one  of  the 
kidneys  of  a  lady  who  had  been  often  fabjecfl  to  violent  vomit¬ 
ings  * ;  which  it  is  very  likely  the  lime-water  would  not  have  dif- 
folved.  And  Bartholine  mentions  ftones  laid  to  have  been  extract¬ 
ed  from  the  bladder,  of  a  flinty  hardnefs  f;  though  Olaus  Bor- 
richius  feems  to  doubt  of  this  But  as  thefe  concretions  are  as 
different  in  their  nature  from  common  calculi,  as  flint  or  fhells  are 
from  free-ftone,  and  befides  are  extraordinary  and  very  rare,  lime- 
water  (efpecially  that  from  oifter  or  cockle  fhells)  may  be  flill  look¬ 
ed  upon  as  a  pretty  univerfal  diffolvent  of  calculous  concretions. 

As  the  calculous  concretions  of  the  urine  have  been  thought  to 
have  fome  analogy  to  the  tartarous  crufl  left  by  wine  upon  the  fides 
of  the  cafk,  it  may  perhaps  be  worth  while  to  obferve,  that  lime- 
\yater  diffolves  tartar  pretty  quickly ;  but  as  its  virtue  is  foon  dc- 
ftroyed  by  the  acidity  of  the  tartar,  the  affufion  of  frefh  lime-water 
muft  be  frequently  repeated. 

21.  The  Reverend  and  ingenious  Dr  Stephen  Hales  having  wrote 
me  (May  1751)  that  he  had  found  oifler-fhell  hme-water,  made 
with  a  pound  of  lime  to  an  Englifh  gallon  of  water,  rendered  fen- 
fibly  more  pungent  to  the  tafle,  as  well  as  a  more  powerful  folvent 
of  the  flone,  by  pouring  it  on  calcined  fhells  red  hot  from  the  fire ; 
I  made  the  following  experiments  with  a  view  to  determine  with 
fome  precifion  the  different  flrength  of  different  lime-waters. 

(^z)  June  6.  At  nine  in  the  evening,  I  poured  upon  a  pound  of 
calcined  olfler-fliells  hot  from  the  fire,  feven  pounds  of  boiling  water. 

(I?)  Next  day,  at  eight  in  the  evening,  I  poured  two  pounds  of 
this  lime-water  upon  half  a  pound  of  calcined  oifter-fhells  newly 
taken  from  the  fire,  and  flill  warm.  Thirteen  hours  after  this,  I 
decanted  off  and  filtered  fourteen  ounces  of  each  of  thefe  waters. 

(c)  At  the  fame  time  I  filtered  the  like  quantity  of  lime-water, 
which  was  procured  by  pouring,  forty-eight  hours  before,  feven 
pounds  of  boiling  water  upon  a  pound  of  calcined  oifler-fhells, 
which,  in  the  fpace  of  four  days  and  a  half,  had  formerly  got  three 
fuch  waters. 

*  Lowthorp’s  Abridgment.  Vol.  3.  p.  162.  f  Epift.  45.  cent.  4. 
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{d)  I  filtered  alfo  fourteen  ounces  of  lime-water,  made  by  pour¬ 
ing  feven  pounds  of  boiling  water  upon  one  pound  of  ftone-lime, 
taken  a  few  hours  before  from  the  fire.  'i 

In  order  to  find  the  fpecific  gravities  of  thefe  different  lime-wa¬ 
ters  (the  firfl  of  which  we  fhall,  for  brevity’s  fake,  call  A,  the  fecond 
B,  the  third  C,  and  the  4th  D),  I  weighed,  with  the  affiftance  of  my 
colleague  Dr  John  Stuart  profedTor  of  natural  philofophy,  a  large 
glafs-phial  (filled  with  fand,  and  hermetically  fealed)  firft  in  air, 
and  then  immerfed  it  in  the  fountain-water  of  this  city  (ufed  alfo 
in  making  the  feveral  lime-waters)  by  which  it  loft  3704  grains  of 
its  former  weight.  Being  next  weighed  in  B,  it  loft  3727  grains. 
In  A  it  loft  3720  gr.  in  G  3710  gr.j  and  in  D  3713.  Hence' it  ap¬ 
pears  that  the  fpecific  gravity  of  the  double  lime-water  B,  was  to 
that  of  Edinburgh  water^  near  as  169  to  168.  The  gravity  of  A 
was  to  that  of  the  fame  water,  nearly  as  232  to  231  ;  of  C,  nearly 
as  617  to  616 and  of  D,  nearly  as  41 1  to  410.  At  another  time  I 
found,  by  the  fame  method,  the  fpecific  gravity  of  fome  lime-water 
procured  from  oifter-fhells upon  which,  during  the  courfe  of 
twelve  months,  I  had  at  different  times  poured,  at  leaft,  a  hundred 
times  their  weight  of  water,  to  be  to  that  of  fountain-water,  nearly 
as  926  to  923",. 

It  may  be  proper  to  obferve,  that  both  A  and  B  were  made  with 
oifter-fhells,  which  had  lain  buried  in  the  rubbifli  on  the  fouth- 
fide  of  the  caftle  of  Edinburgh,  probably  above  a  hundred  years  ; 
becaufe,  if  they  had  been  newly  got  from  the  fea,  the  fait  which 
they  contain,  even  after  calcination,  would  probably  have  increafed 
the  fpecific  gravity  of  the  waters  poured  on  them,  and  fo  have  ren¬ 
dered  the  experiments  lefs  accurate.. 

The  taftes  of  A,  B,  C,  and  D,  as  well  as  their  fpecific  gravities, 
Ihewed  their  difterent  ftrengths.  A  and  B  had  much  the  fame  kind 
of  tafte,  but  B  was  fenfibly  more  pungent ;  C  had  much  lefs  pun¬ 
gency  than  either  of  the  two  former,  and  left  a  fweetifhnefs  in  the 
mouth,  fome  what  refembling  the  tafte  of  liquorice-root ;  D  did  not 
differ  much  from  C  as  to  its  tafte. 

I  put  three  pieces  of  a  very  hard  calculus ^  each  weighing  ten  grains, 

into 
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into  three  difFerent  phials ;  one  of  which  I  filled  with  the  lime-wa¬ 
ter  A,  another  with  B,  and  the  third  with  C.  After  they  had  Rood 
in  the  fame  degree  of  warmth  93  hours,  I  found  that  the  calculus 
in  the  double  lime-water  B,  had  two  grains  of  its  fubftance  diffolved 
or  rotten ;  the  calculus  in  A  had  loft  fomewhat  more  than  a  grain 
and  a  half ;  and  that  in  C,  a  grain. 

Hence  it  follows,  that  water  does  not  acquire  the  fame  precifc 
degree  of  flrength,  whether  five  or  five  hundred  times  its  weight  of 
water  be  poured  on  quick-lime;  but  that,  ftri(5tly  fpeaking,  lime- 
water  is  flronger  or  weaker  as  a  greater  or  lefs  quantity  of  quick¬ 
lime  is  added  to  the  water ;  that  where  the  proportions  of  thefe  two 
are  equal,  frefh  calcined  fhells  impregnate  water  more  flrongly  than 
fuch  as  have  had  feveral  affufions  before ;  and  that  lime-water, 
made  with  calcined  fhells,  hot  from  the  fire,  may  be  rendered 
flronger,  by  pouring  it  a  fecond  time  on  frefh-burnt  fliells.  It  is, 
however,  obfervable,  that  this  double  lime-water,  notwithflanding 
it  remains  on  the  fhells,  lofes  in  a  few  days  part  of  its  pungency  and 
flrength,  while  the  weaker  lime-waters  feem  to  be  conflantly  fup- 
plied  with  frefh  virtue  from  the  fhells,  fufficient  to  make  up  whae 
they  lofe  by  the  contadl  of  the  air. 

Farther,  we  fee  that  flone-lime  does  not  impregnate  water  fo 
flrongly  with  its  virtues  as  fhell-lime.  Whether  this  may  be  owing 
to  the  greater  fubtility  of  the  latter,  whereby  it  more  eafily  mixes 
with,  and  is  fufpended  in  the  water,  or  whether  it  may  not  proceed 
from  fome  other  caufe,  I  fhall  not  prefume  to  determine.  How¬ 
ever,  from  the  greater  fpecific  gravity  of  fhell  lime-water,  we  arc 
enabled  to  account  for  its  diflblving  the  calculus  more  powerfully 
than  flone  lime-water. 

But  altho’,  from  the  above  experiments,  it  evidently  appears, 
that  frefh  calcined  fhells  afford  a  flronger  water  than  fuch  as  have 
been  expofed  for  any  confiderable  time  to  the  air,  and  that  the  firft 
water  poured  on  quick-lime  is  flronger  than  the  fucceeding  ones ; 
yet  it  is  far  from  being  true,  that  quick-lime  is  foon  deprived  of  its 
virtues  by  repeated  affufions  of  water,  or  that  the  third  or  fourth 
water  procured  from  it  is  altogether  infipid,  as  fome  have  affirm¬ 
ed. 
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cd  'Tis  true,  indeed,  that  frefli  calcined  fhells  impregnate 
water  with  their  virtues  fooner,  as  well  as  in  a  greater  degree,  than 
fhells  which  have  been  in  foine  meafure  flaked  by  long  expofition 
to  the  air  j  and  that  when  repeated  waters  are  poured  upon  quick¬ 
lime,  it  communicates  its  virtues  not  only  more  flowly,  but  alfo, 
ftridlly  fpeaking,  in  a  lefs  degree,  to  each  fucceeding  water  f :  butr 
neverthelefs,  quick-lime  is  fo  far  from  having  its  virtues  wholely 
extradled  by  a  few  affufions  of  water,  that  fome  flone-lime,  whiclr 
had  l^ecn  reduced  to  a  powder,  by  being  expofed  to  the  open  air  for 
four  months,  flill  retained  fome  of  its  virtue,  after  having  had^ 
during  the  courfe  of  fixty  days,  260  times  its  weight  of  water  pour¬ 
ed  upon  it:  and  feme  lime-water  procured  from  calcined  oifler- 
fhells,  upon  which  in  48  days,  I  had  poured  270  times  their  weight 
of  water,  was,  by  experiment,  found  to  be  poiTeffed  of  a  confidera- 
blc  power  of  diffolving  the  Rone. 

Hence  we  may  fee  why  lime,  v/hich  has  been  ufed  fince  the 
times  of  the  Romans  J  as  a  manure,,  retains  its  power  of  frudii- 
fying  the  ground  for  many  years. 

It 

•  Memolres  de  TAcad.  des  fclenccs.  1700.  edit.  8vo,  p.  160.  and  170.  {u). 

(a)  It  fccras  to  have  been  the  common  opinion,  that  the  fird  and  fccond  waters  got-ofF  quick¬ 
lime,  are  not  only  the  ftongeft,  but  that  the  third,  fourth,  and  fucceeding  ones  are  almoft 
infipid  and  deftitute  of  any  virtue.  But  Dr  Alfton  has  lately  informed  us,  that  quick¬ 
lime  not  only  continues  to  communicate  its  virtues  to  water  much  longer  than  any  one  had 
imagined  before,  but  alfo  affirms,  that  the  laft  water  is  as  drongly  impregnated  with  the  vir¬ 
tues  of  the  lime  as  the  firft;  Philofoph,  tranfad.  v.  47.  p.  266. ;  and  DilTertation  on  quick-lime, 
^c,  p.  4.  5.  and  6.  In  this  cafe,  however,  as  in  many  others,  the  truth  is  wholely  on  neither 
fide  ;  for  although  quick-lime  does  communicate  its  virtues  to  water  much  longer  than  aqy 
one  could  have  expeded  before  making  the  trial,  yet  it  is  mod  certain,  that  the  waters  got 
off  quick-lime  become  gradually  weaker,  and  that  the  fird  water  contains  more  of  the  lime, 
and  is  dronger,  more  pungent,  and  difagreeable  to  the  tade,  than  the  10th,  12th,  or  fucceed¬ 
ing  ones.  The  difeovery,  therefore,  of  which  the  Dodor  claims  the  honour  (3),  and  indeed 
judly,  comes  out  to  be  partly  real,  and  partly  imaginary  ;  and  the  rcafon  why  the  author 
of  this  efiay  took  no  particular  notice  of  this  difeovery,  in  the  former  edition,  was  the  aver- 
Con  he  had  to  criticife  upon  his  good  friend,  or  to  enter  into  any  conti  overfy  with  him. 

•j-  Calcined  (hells,  taken  frefli  from  the  fire,  will,  in  lefs  than  24  hours,  communicate  all 
the  virtue  they  can  give  to  leven  or  eight  times  their  weight  of  water;  but  after  they  have 
had  twelve  or  fourteen  waters  poured  on  them,  feveral  days  mud  pafs  before  the  water  gets 
all  the  drength  which  the  lime  can  give  it. 

(^)  Differtation  on  quick-lime,  p.  47. 

Hedui  et  pidones  calce  uberrimos  fecere  agrosj  quae  fane  et  olels,  ct  vitibus  utlltffimar 
reperltur.  Plin,  Hidor.  natural,  lib,  17,  cap.  8. 
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It  follows  alfo,  from  the  above  experiments  and  obfervations, 
that  calculous  patients  may  not  only  ufe,  with  advantage,  the  firfl, 
but  alfo  feveral  more  waters  procured  from  quick-lime  :  and  it  may 
fometimes  be  advifeable  for  them  to  begin  with  the  3d  and  4th  wa¬ 
ters,  and  ufe  them  for  fbme  days  before  they  try  the  firft  water, 
which  has  a  more  pungent  and  difagreeable  tafte. 

My  worthy  colleague  Dr  Alflon,  being  neither  fatisfied  with 
the  above  experiments,  concerning  the  flrength  of  different  lime- 
waters,  nor  with  the  conclufions  drawn  from  them,  has,  in  the  firfl 
edition  of  his  Differtation  on  quick-lime,  endeavoured  to  deftroy 
their  credit,  by  arguments  chiefly  taken  from  the  imperfedlion  of 
the  hydroftatical  balance,  and  from  the  fuppofed  nature  of  quick¬ 
lime  and  its  water.  Thefe  I  fliould  have  pafled  over  in  fllence  j  but 
as  fome  of  the  Dodlor’s  experiments  came  out  different  from  mine, 
in  order  to  know  whether  I  might  not  have  been  miftaken  in  what 
I  had  formerly  advanced,  I  thought  it  neceffary  to  make  fome  new 
trials  *  y  which  have  given  occafion  to  very  ample  remarks 
but  have  equally  failed*  of  fatisfying  my  friend  as  the  former ;  for 
he  flill  maintains,  that  lime  continues  (till  it  be  exhaufted  of  its 
virtues)  to  impregnate  water  as  ftrongly  as  when  firft  taken  from 
the  fire  ;  that  fhell-lime  water  is  not  ftronger  than  that  which  is 
made  with  ftone-lime,  and  that  lime-water  cannot  be  made  ftrong¬ 
er  by  pouring  it  a  fecond  time  on  frefh  lime. 

To  anfwer  all  the  Doctor’s  objedlions  to  my  experiments,  and  his 
arguments  in  favour  of  his  own  notions,  would  be  to  me  an  unplea- 
fant  tafk,  and  afford  to  the  reader  but  difagreeable  entertainment** 
I  fhall  therefore  content  myfelf  with  relating  a  few  fimple  and  eafy 
experiments,  which,  far  from  throwing  duft  upon  and  darkening, 
ferve  to  decide  the  matter  in  difpute. 

I.  (i.)  June  20.  1754,  I  poured  upon  four  ounces  of  oifter-fhell 
lime,  reduced  to  a  grofs  powder,  rather  more  than  eight  times  its 
weight  of  water.  After  24  hours,  I  filtered  12  ounces  and  one 

dram 

*  Vid.  Edinburgh  Phyfical  eflays,  vol.  i.  art.  13. 

f  piffertation  on  quick-Jirae,  2d  edit.  p.  58.  &c. 
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dram  averdupois  weight  of  this  lime-water  through  brown  paper, 
and  added  to  it  30  grains  of  fait  of  tartar  :  the  white  powder  which 
fell  to  the  bottom,  being  feparated  from  the  water  by  filtration,  and 
well  dried,  weighed  full  13  grains. 

(2.)  After  this,  in  the  courfe  of  feven  days,  I  poured  upon  the 
fame  oifter-fhell  lime  a  2d,  3d,  4th,  5th,  and  6th  time,  the  fame 
quantity  of  water  ;  after  the  fixth  water  had  Rood  thirty-fix  hours 
on  the  lime,  I  filtered  it,  and  added  30  grains  of  fait  of  tartar  to 
1 2  ounces  and  one  dram  of  it.  The  white  powder  which  fell  to  the 
bottom,  being  well  dried,  weighed  10  grains. 

(3.)  Aft  ER WAR  Ds, ‘L'/z.  from  June  28.  to  July  6.  I  poured  upon 
the  above  lime  the  fame  quantity  of  water  a  7th,  8th,  9th,  and  loth 
time.  The  tenth  water  having  been  filtered  after  it  had  Rood  on  the 
lime  three  days,  12  ounces  and  one  dram  of  it  mixed  with  30 
grains  of  fait  of  tartar,  afforded  of  white  powder  8^  grains. 

(4.)  From  July  6.  to  AuguR  7.  I  poured  on  the  fame  lime  feven 
waters  more  ;  the  laR  of  which,  being  the  17th,  was  not  filtered  till 
it  had  Rood  on  the  lime  feven  days.  Twelve  ounces  and  a  dram  of 
it,  mixed  with  30  grains  of  fait  of  tartar,  yielded  7  grains  of  white 
powder. 

II.  (i.)  July  3.  I  poured  upon  four  ounces  of  Rone-lime,  about 
twenty  hours  after  it  had  been  taken  from  die  kiln,  near  nine  times 
its  weight  of  water.  After  24  hours,  I  decanted  off  and  filtered 
the  water.  Twelve  ounces  and  one  dram  of  it,  mixed  with  30  gr. 
of  fait  of  tartar,  afforded  fcarcely  lo  grains  of  a  white  powder, 

(2.)  Afterwards,  in  the  fpace  of  twenty-one  days,  I  poured  on 
this  Rone-lime  nine  waters  more  ;  the  laR  of  which  being  the  loth, 
was  allowed  to  remain  on  the  lime  three  days.  Twelve  ounces  and 
one  dram  of  it,  mixed  with  30  grains  of  fait  of  tartar,  gave  8  t  grains 
of  white  powder. 

(3.)  After  this,  in  the  courfe  of  41  days,  I  poured  on  the  fame 
Rone-lime  feven  waters  more;  the  laR  of  which,  being  the  I7tli 
afiufion,  was  not  filtered  till  it  had  Rood  full  feven  days  on  the 

Z  z  lime. 
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lime.  Twelve  ounces  and  one  dram  of  it,  mixed  with  30  grains  of 
fait  of  tartar,  gave  7  j  grains  of  white  powder. 

III.  (r.)  The  above  lime-waters  were  all  made  in  glazed  earthen 
veflels,  the  mouths  of  which  were  not  covered  ;  this  being  the  com¬ 
mon  way  of  making  lime-water,  and  that  which  both  Dr  Ahlon  * 
hnd  I  generally  obferved.  But  that  I  might  know  what  difference 
would  be  produced  in  the  ftrength  of  the  water  by  infufing  the  lime 
in  a  clofe  veffel,  I  put  three  ounces  of  oifler-lhell  lime  into  a  glafs- 
bottle,  adding  to  it  27  ounces  of  water.  Having  clofely  corked  the 
bottle,  I  let  it  hand  feven  days  (fhaking  it,  however,  once  every 
day)  ;  twelve  ounces  and  one  dram  of  it  being  filtered  and  mixed 
with  30  grains  of  fait  of  tartar,  gave  lyf  grains  of  white  powder. 

(2.)  At  the  fame  time,  I  put  into  another  bottle  three  ounces  of 
flone-lime,  with  27  ounces  of  water.  After  an  infufion  of  feven 
days,  twelve  ounces  and  one  dram  of  this  water,  mixed  with  30 
grains  of  fait  of  tartar,  afforded  ii|  grains  of  white  powder. 

(3.)  I  put  alfo  into  a  cryftal  bottle,  with  about  eight  times  its 
weight  of  water,  the  oifler-fliell  lime  that  had  got  1 7  waters  before. 
Having  clofe-ftopt  the  bottle,  and  let  it  ftand  feven  days,  I  filtered 
the  water,  and  found  that  twelve  ounces  and  one  dram  of  it,  mixed 
with  30  grains  of  fait  of  tartar,  gave  9y  grains  of  white  powder. 

The  fame  quantity  of  the  18th  infufion,  in  a  clofe-ftopt  bottle, 
of  the  ftone-lime  (IE),  afforded  9T  grains  of  white  powder. 

(4.)  I  infufed  20  grains  of  ftone-lime,  in  25'  ounces  or  600  times 
its  weight  of  water,  in  a  corked  bottle,  for  feven  days  ;  after  which, 
12  ounces  and  one  dram  of  the  water,  filtered  and  mixed  with  30 
grains  of  fait  of  tartar,  gave  near  9  grains  of  white  powder. 

The  fame  proportions  of  ftone-lime  and  water  being  infufed  for 
the  fame  time  in  an  open  veflel,  12  ounces  and  one  dram  of  the  wa 
ter  afforded,  with  the  fame  quantity  of  fait  of  tartar,  only  grains 
of  white  powder. 

(i’-) 

*  The  experiments  in  the  Differtatlon  on  quick-lime,  (ift  edit.)  p.  4.  6.  and  7.  which 

fiift  led  Dr  Alfton  to  think  there  was  no  difference  between  the  ift  and  aoih  lime-waters, 
wer^  all  made  ia  open  veffels. 
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(5.)  Twenty  grains  of  oifler-fliell  lime,  infufed,  in  a  clofe-ftopt 
bottle,  in  600  times  its  weight  of  water,  after  feven  days,  gave  a 
lime-water,  12  ounces  and  one  dram  of  which  afForded  grains 
of  white  powder. 

(6.)Thi  RT  Y  grains  of  oifter-fliell  lime  being  infufed  in  400  times 
its  weight  of  water,  in  a  clofe-flopt  bottle,  for  feven  days,  afforded 
a  lime-water,  twelve  ounces  and  one  dram  of  which  gave  10  grains 
of  white  powder. 

The  fame  proportions  of  oifler-fliell  lime  and  water  having  Rood 
during  fix  days  in  an  open  veffel,  12  ounces  and  one  dram  of  the 
water  gave  4  grains. 

Since  the  quantity  of  calcarious  powder,  precipitated  from  mix¬ 
ing  lime-water  and  fait  of  tartar,  rnufl  be  in  proportion  to  the 
flrength  of  the  lime-water,  whether  this  powder  be  fuppofed  to  a- 
rife  from  the  fait  or  from  the  water,  or  from  both  *,  it  muft  fol¬ 
low  from  the  above  experiments, 

1.  That  quick-lime  communicates  more  of  its  virtues  to  water 
at  firfl,  than  afterwards ;  and  although  the  difference  between  the 
firft  and  fecond  waters  may  be  fo  fmall  as  fcarcely  to  be  difcover- 
able  by  our  fenfes  ;  yet  the  fixth  is  manifeftly  weaker  than  the  firft ; 
the  tenth  is  weaker  than  the  fixth ;  and  the  feventeenth  is  w'eaker 
than  the  tenth.  It  is,  however,  obfervable,  that  this  decreafe  of 
flrength  is  greater  in  oifler-fliell  than  in  flone-lime  v/ater. 

2.  It  appears,  that  when  olfter-fhell  lime  has  400,  and  flone-lime 
has  600  times  its  weight  of  water  poured  on  it  f,  lefs  virtue  is  com¬ 
municated  to  the  water,  than  when  the  proportion  of  the  water  to 
the  lime  is  as  8  or  9  to  i.  And  this  holds  true,  whether  the 
infufion  be  made  in  open  or  clofe  veffels. 

3.  Although  oifler-fhell  lime  did  not  impregnate  600  times  its 
weight  of  vvater  quite  fo  much  as  ftone-lime,  which  may  be  owing^ 
perhaps,  to  its  not  having  been  perfedlly  calcined  ;  and  altho’  flone- 
lime  impregnates  water  rather  more  flrongly  than  oifter-fhell  lime, 
after  they  have  had  16  or  17  waters  poured  on  them  ;  yet  it  is  evi- 

Z  z  2  dent, 

*  It  will'be  fhown  in  fed.  9.  below,  that  the  precipitation  is  almoft  wholely  from  the  lime- 
water. 

f  Dr  Alfton’s  Dilfertation  on  quick-lime,  p.  6, 
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dent,  that  oifler-lhell  lime  communicates,  at  firft,  a  good  deal  more- 
virtue  to  water  than  Hone-lime ;  and  this  feems  to  be  the  reafou 
why  it  is  much  more  weakened  by  the  firlt  ten  infufions  than  the. 
ftone-lime. 

Dr  Alston  has  called  in  queftion  the  fuperior  virtue  of  oifter- 
Hiell  lime-water ;  but,  in  many  repeated  experiments  which  I  have 
made  upon  calctdi,  this  and  cockle-fliell  lime-water  proved  always 
the  flrongeft  diiTolvents  ;  My  ingenious  friend  Dr  Home  has  obfer- 
ved,  that  fliell-lime  water  corrodes  linen  fafler  than  ftone-lime  wa¬ 
ter  :  and  Meff.  Du  Hamel  and  Grofle  found,  near  30  years  ago,, 
that  a  greater  quantity  of  tartar  was  dilTolved  by  oifher-fhell  lime- 
water  than  by  that  made  with  ftone-lime 

4.  It  is  fo  far  from  being  true,  as  Dr  Alfton  imagines  f,  that 
lime,  as  long  as  it  retains  any  virtue,  will  impregnate  water  with  as 
much  of  its  finer  part  as  it  can  receive  ;  that  quick-lime  does  not 
give,  even  to  the  firft  water,  when  made  in  an  open  vefTel,  fo  much 
of  this  as  the  water  can  take  ;  fince  the  water  may  be  rendered  fen- 
fibly  ftronger,  by  making  it  in  a  clofe-ftopt  bottle.  And,  it  is  worth 
remarking,  that  the  difference  of  the  quantity  of  calcarious  powder, 
aflbrded  by  the  ifi:  and  17th  infufions  of  oifter-fhell  lime  in  open 
veffds,  and  by  the  ift  and  i8th  infufions  of  it  in  clofe-ftopt  bot¬ 
tles,  was  nearly  the  fame,  ^iz,  about  6  grains.  But  when  a  very 
fmall  quantity  of  quick-lime  was  infufed  in  a  great  deal  of  water, 
the  difference  of  ftrength  between  the  infufions  in  clofe  and  open 
veffels  was  greater,  becaufe,  during  the  feven  days  infufion,  the  wa¬ 
ter  in  the  open  veffel  loft  a  great  deal  of  its  virtue,  which  the  lime 
could  not  fupply  ;  while  in  the  clofe-ftopt  bottle,  the  water  was  al¬ 
ways  getting  fomething  from  the  lime,  and,  in  the  mean  time,  loft 
little  or  nothing. 

5.  It  lime-water,  made  in  an  open  veffel,  be  weaker  than  when  it  is 
made  in  a  clofe  one,  why  may  not  fingle  lime-water  acquire  fomc 
more  ftreng  h  by  the  addition  of  frefli  lime,  fince  it  is  manifeft  it 
can  take  up  more  of  the  virtue  of  the  lime  than  it  had  before  ?  It  is 

probable, 

*  Memoir  de  I’Acad  des  fciences.  an.  1732,  edit,  8vo,  p.  454, 

I  Differtatlon  on  quick-lime,  p.  54. 
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probable,  however,  that  wliea  lime-water  is  made  in  clofe-ftopt  bot¬ 
tles,  the  addition  of  frefh  lime  to  it  will  not  make  near  fo  great  a 
difference  of  flrength  in  it,  as  when  the  infuhon  is  made  in  open- 
veffels 

6.  That  lime-water  made  in  open  veffels,  may  acquire  more 
flrength  by  having  frefli  lime  added  to  it,  the  experiments  related 
above  (p.  357.)  with  thofe  in  the  Phyfical  and  literary  effays  f,  feena 
to  demonflrate.  Nay,  Dr  Alfton  himfelf  owns,  that  having  weigh¬ 
ed  fome  quadruple  lime-water  (which,  by  the  bye,  from  the  fmall 
proportion  of  lime  added  each  time  to  the  water,  fliould  not  have 
been  fo  flrong  as  our  double  lime  -water  (^,)  p.  356.  above,)  in  a  flaik, 
which  contained  8940  gr.  of  fingle  lime-water,  he  found  its  weight 
to  be  8(}47  grains  But  though-  the  Doctor  is,  at  laft,  convinced' 
by  the  force  of  his  own  experiments,  that  double  lime-water  may 
be  heavier  thanlingle  yet  he  will  not  allow  even  this  very  fmall  ex- 
cefs  of  gravity  in  his  quadruple  lime-water  to  be  owing  to  its  con¬ 
taining  more  of  the  lime  than  fingle  lime-water,  but  to  fome  hete¬ 
rogeneous  fubftances  diffolved  in  it.  And  this  he  thinks  he  has* 
proved,  by  finding  that  the  flafle  filled  with  tliis  quadruple  lime-wa¬ 
ter,  after  it  had  thrown  up  its  crufts,  exceeded  the  fame  flafk  filled 
with  common  w  ater  by  four  grains. 

Even  this  experiment,  fuppofing  it  were  liable  to  no  objection,, 
accounts  only  for  about  one  half  of  the  difference  of  weight  be¬ 
tween  the  Do(5lor’s  fingle  and  quadruple  lime-water.  But  if  we* 
confider  tlie  thing  more  accurately,  we  fhall  fee  that  no  great  ffrefs 

caa- 

*  I  infufed,  in  a  dofe-ftopt  bottle,  3  ounces  of  oifter-fhell  lime,  in*27  ounces  of  water; 
after  12  hours  1  added  6  ounces  more  of  the  fame  lime  frefh  from  the  fire,  and  in  lefs  than 
two  days  filtered 'the  water  ,;  12  ounces  and  i  dram  of  which  .gave,  with  30  grains  of  fait  of 
tartar,  very  near  1 6  grains  of  white  powder.  But,  as  the  water  tafted  very  flrong  of  the 
lime,  I  added  toil  15  grains  more  of  the  fait  of  tartar,  and  had,  by  filtration,  i  grain  of 
calcarious  powder  ;  fo  that  this  double  lime-water  afforded  near  17  grains  of  earthj  Let  it 
not  be  faid  here,  that  the  grain  of  white  powder  got  by  the  addition  of  the  15  grains  of  fait 
of  tartar,  proceeded  from  the  fait  ;  fince,  when  that  quantity  of  this  fait  is  diffolved  in  com» 
mon,  water,  the  precipitation  does  not  amount  to  i  of  a  grain.  Whether  this  double  lime- 
water  might  not  have  acquired  yet  more  flrength,  had  it  flood  longer  on  the  hme,  I  cannot, 
fay,  not  having  had  leifure  to  repeat  the  experiment. 

\  Yol.  I.  art.  13.  I  Differtation  on  quick  lime,.  2d  edit.  p.  ' 
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can  be  laid  upon  it.  For,  was  the  Docflor  fure  this  lafl:  water  was 
quite  efFete?  I  found,  that  after  nineteen  days  expofition  to  the  open 
air,  twelve  ounces  of  ftrpng  lime-water,  upon  being  mixed  with 
eight  grains  of  fait  of  tartar,  afforded  grains  of  calcarious 
matter,  when  30  grains  of  the  fame  fait  diffolved  in  common  water 
did  not  afford  the  part  of  that  quantity.  Is  it  not,  therefore,  • 
more  than  probable,  that  the  four  grains,  by  which  the  effete 
quadruple  lime-water  exceeded  common  water  in  the  Dodlor’s  expe¬ 
riments,  were  partly,  if  not  wholely,  owing  to  its  not  being  intirely 
deprived  of  its  lime  ?  and  this  the  rather,  that  he  only  expofed  this 
lime-water  ten  days  to  the  open  air  *. 

Farther,  when  the  difference  of  fpecific  gravities  amounts  only 
to  a  few  grains,  one  cannot  fafely  rely  on  inch  a  machine  as  the 
■Do(5lor  ufed ;  and  to  fet  it  up  in  oppofition  to  the  hydroflatical  ba-, 
•lance,  would  be  much  the  fame  as  if  one  fliould  contend  that  he 
■tould  defcribe  a  circle  as  accurately  without  compaffes  as  with 
them. 

I  fhall  only  add,  that  double  lime-water  not  only  appeared,  by  t 
its  tafte  and  effedls  on  the  flone,  flronger  to  Dr  Hales  than  finglc 
lime-water,  but,  by  its  weight,  mixture  with  claret,  &c.  convin¬ 
ced- me  alfo  of  its  fuperior  ftrength:  and  Dr  Home  has  found,  that 
lime-water  acquired  a  greater  degree  of  hardnefs  by  being  poured 
a  fecond  or  third  time  upon  quick-lime.  So  that,  upon  the  whole, 
if  I  be  miflaken  in  thinking  that  lime-water  may  be  rendered  ftrong- 
er  by  adding  frcfh  lime  to  it,  I  fhall  at  leaft  have  the  excufe  of  not 
being  fingular  in  my  miflake. 

TABLE 

•  what  is  here  fuggefled  may  fliew,  why  Dr  Alfton  did  not  find  a  fenfibly  greater  quan¬ 
tity  of  crufts  in  double  than  in  finale  lime-water  ;  and  that  the  ftrength  of  lime-waters  can¬ 
not  be  exactly  determined  by  the  quantity  ot  crufts  which  they  throw  up,  unlefs  the  water 
is  either  evaporated,  or  allowed  to  ftand  till  it  gives  no  more  precipitation  with  fait  of  tar¬ 
tar  than  common  water  ;  neither  of  which  methods  were  obferved  by  the  Dodor  in  his 
experiments,  ' 
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TABLE  of  the  frength  of  different  lime-njoaters  according  to  the’ 

foregoing  experiments. 
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Experiments  vuith  lime-voater  and  fome  of  the  animal  humours. 


^  I  '  HE  great  power  of  lime-water  to  diflolve  the  calculus  being 

**  fufhciently  made  out  in  the  above  experiments,  the  next  fub- 

/ 

jedl  of  inquiry  feemed  to  be,  How  far  the  nature  of  lime-water 
would  be  changed  by  its  being  mixed  with  the  humours  of  our  body, 
and  confe'quently  what  probability  there  was  of  its  carrying  its 
virtue  along  with  it  to  the  bladder. 


22.  I 
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22.  I  infufed  a  piece  of  B,  three  grains,  in  a  mixture  of  falivA 
and  oifter  lime-water,  in  the  proportion  of  one  of  the  former  to 
two  and  a  half  of  the  latter :  Its  furface  in  a  few  hours  began  to 
turn  white  ;  and,  upon  fhaking  the  glafs,  threw  off  white  fcales  ; 
and,  in  two  days  warm  digeftion,  it  was  reduced  to  a  grain  and  a 
half. 

23.  I  immerfed  another  fragment  of  B,  three  grains,  in  an  ounce 
of  cyjlic  bile,  and  three  ounces  of  oilier  lime-water,  which  being 
kept  in  a  moderate  heat  forty-two  hours,  had  near  one  grain  and  a 
half  of  its  fubflance  didolved  in  the  form  of  thin  whitilh  fcales. 

[23.  J  A  piece  of  B,  five  grains,  being  infufed  in  one  part  ferum 
of  human  blood,  and  three  and  half  a  parts  oifter  lime-water,  was, 
after  thirty-eight  hours  warm,  and  fixteen  cold  digeflion,  reduced 
to  three  grains. 

24.  I  put  alfo  a  piece  of  B,  five  grains,  in  a  mixture  of  one  ounce 
of  frelh  urine  and  three  ounces  of  oifter  lime-water  :  After  digefl- 
ing  three  days  in  the  fame  heat  with  the  laid,  its  furface  was  become 
all  over  white,  about  a  grain  of  it  was  difiblved,  and  the  reft  fome- 
what  rotten  and  friable. 

Since,  from  thefe  experiments,  it  appears,  that  the  animal  hu¬ 
mours  have  nothing  in  their  nature  peculiarly  deftrueflive  of  the  dif- 
folving  quality  of  lime-water,  we  might  reafonably  conclude,  a 
priori,  that  it  fhould  carry  its  virtue  along  with  it  even  to  the  blad¬ 
der,  and  fo  in  time  difiTolve  the  ftone, 

SECT.  V, 

Experiments  ‘with  lime-water,  and  fermented  liquors  and  fpirits, 

I 

Having  Ihewn  the  probability  there  is  that  the  animal  fluids 
will  not  deftroy  the  virtue  of  lime-water,  we  come  next  to 
inquire.  How  far  it  may  be  aflre(5led  by  fuch  liquors  as  are  moft 
commonly  ufed  in  this  country* 

25.  Claret  wine  deftroys  the  tafte  of  near  double  its  quantity 
of  lime-water,  and  the  liquor  has  the  colour  of  the  wine  rather 

-  heightened, 
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heightened,  and  the  tafte  of  wine  and  water  ;  but,  upon  adding  a 
little  more  lime-water,  it  acquires  a  blackifh  colour,  not  unlike  gun¬ 
powder,  and  begins  to  difcover  a  little  of  the  tafte  of  the  lime.  The 
quantity  required  to  produce  this  change  of  colour  in  the  claret 
varies  according  to  the  ftrength  of  the  lime-water.  Having  once 
flaked  fome  quick-lime  with  boiling  lime-water,  I  found  that  the 
water  made  in  this  way  turned  claret  black  when  mixed  with  it 
in  the  proportion  of  one  and  a  half  to  one. 

I  took  two  pieces  of  A,  each  weighing  twenty-three  grains  :  The 
one  being  put  in  lime-water,  and  kept  in  a  moderate  heat,  in  five 
days  had  near  five  grains  rotten  and  diftblved ;  the  other  being  put 
in  one  pint  claret  and  two  pints  of  the  fame  lime-water,  and  kept 
in  the  fame  heat  for  fifteen  days,  loft  nothing  of  its  weight,  nor  was 
its  furface  at  all  foftened. 

25.  An  ounce  of  lime-water  mixed  with  an  equal  quantity  of 
ftrong-ale,  not  in  any  degree  ftale,  having  been  but  fourteen  days 
in  the  bottle,  had  its  tafte  quite  deftroyed,  at  the  fame  time  that  it 
weakened  the  malty  tafte  of  the  ale  more  than  an  equal  quantity  of 
common  water.  A  piece  of  A,  weighing  ten  grains,  after  lying 
thirteen  days  in  this  mixture  in  a  moderate  heat,  had  loft  nothing 
of  its  weight,  nor  were  there  any  figns  of  diifolution  about  it. 

Small  bear  has  the  fame  effeeft,  but  in  a  lefs  degree. 

27.  Upon  mixing  lime-water  and  vinegar,  there  does  not  arife 
any  effervefcence  or  ebullition  ;  one  ounce  of  the  latter  deftroys  the 
tafte  of  ten  or  twelve  of  the  former  ;  and  a  fragment  of  A,  that 
weighed  four  grains,  after  lying  eight  days  among  this  fiiturated 
mixture  in  a  moderate  heat,  had  loft  nothing,  nor  was  it  any  way 
foftened. 

Hence  it  feems  proper  for  fuch  as  ufe  lime-water,  to  abftain  not 
only  from  all  acids,  but  alfo  from  wine,  ale,  and,  fo  fiir  as  I  have 
been  able  to  obferve,  all  fermented  liquors.  And  doubtlefs  Mrs 
Stephens,  by  ordering  her  powder  to  be  taken  in  a  tea-cupful  of 
white  wine,  cyder,  or  fmall  punch,  muft  have  greatly  impaired 
the  ftrength  of  it  and  rendered  it  much  lefs  effedual  (although 
left  offenfive  to  the  ftomach)  than  otherways  it  would  have  been. 

^  A  a  a  28.  A 
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28.  A  fpoonful  of  Wefl-India  ram,  mixed  with  the  fame  quantity 
of  lime-water,  produces  a  liquor  of  a  fine  iimon-colour,  both  tailing 
and  fmelling  Ilrong  of  the  lime.  A  little  vinegar  added  to  this  im¬ 
mediately  changes  its  colour,  and  dellroys  all  tafte  of  the  lime. 

Rum,  in  which  fo  much  limon-peel  had  been  infufed  as  to  give  it 
a  yellow  colour,  being  mixed  with  an  equal  quantity  of  lime-water, 
acquired  a  ftrongcr  yellow  colour;  but  immediately  became  turbid 
v>^hich  was  owing,  I  fuppofe,  to  the  change  made  by  the  aiflion  of 
the  lime-water  upon  that  oil  with  which  the  limon-Ikins  abound, 
and  to  which  the  yellow  colour  of  the  ruin  was  owing. 

29.  Equal  parts  of  French  brandy  and  lime-water  produce  a 
liquor  higher  coloured  than  the  brandy  w^as  before,  but  tailing 
Ilrong  of  lime.  In  an  hour  or  two  there  falls  to  the  bottom  a 
brown  fediment,  (efpecially  if  the  brandy  was  high  coloured),  and 
the  liquor  above  becomes  of  a  limon-colour,  not  tailing  of  lime ;  but 
when  the  fediment  is  birred  up,  it  tabes  as  before. 

Much  the  fame  thing  happens  to  malt-fpirits  and  rum,  when 
mixed  with  lime-water ;  and  in  proportion  as  thefe  fpirits  are  more 
or  lefs  free  of  colour,  fo  is  the  fediment  that  falls  to  the  bottom. 
From  this  we  fee,  that  though  thefe  fpirits  do  not  debroy  the  tabe 
of  lime-water,  yet  they  have  a  power  of  making  the  lime  precipitate 
in  a  fhort  time,  which,  when  it  falls  to  the  bottom,  carries  along 
with  it  whatever  is  mixed  with  thefe  fpirits  in  order  to  colour  them. 

30.  Having  infufed  a  piece  of  B,  two  grains,  in  one  part  malt- 
fpirits,  and  two  parts  oiber  lime-water,  in  thirty-bve  hours  warm 
digebion  its  furface  was  become  white,  and  it  had  about  one  third 
of  a  grain  of  its  fubbance  dibblved. 

From  thefe  experiments  we  may  conclude,  that  if  fuch  perfonS 
as  drink  lime-water  cannot  confine  themfelvcs  to  watery  liquors,  it 
will  be  better  to  allow  them  a  little  weak  punch  made  without  acids, 
than  wine,  ale,  or  any  fermented  liquors. 


S  E  C  T. 
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SECT.  VI. 

Experiments  nvith  lime-%vater  and  animal  foody  alfo  milky  honey y 

and  fugar, 

31.  T  PUT  a  piece  of  B,  fix  grains,  in  a  mixture  of  one  part  mut- 
JL  ton-broath  and  two  parts  oifter  lime-water,  which,  after 
three  days  warm  digeflion,  had  two  grains  of  its  fubflance  diflblved. 

32.  At  the  fame  time  having  added  half  an  ounce  of  a  flrong 
decodlion  ot  frefh  cod-fifh  to  an  ounce  and  a  half  of  oifler  lime-wa¬ 
ter,  I  immerfed  in  it  a  fragment  of  B,  four  grains,  which,  in  the 
fame  heat,  was  in  three  days  and  twelve  hours  reduced  to  one  grain. 

Hence  we  may  conclude,  that  animal  food  may  be  allowed  to 
fuch  as  are  under  a  courfe  of  lime-water  for  the  done. 

33.  A  fragment  of  B,  near  five  grains,  being  put  in  a  mixture  of 
one  ounce  of  milk  and  four  ounces  of  oifter  lime-water,  after  digeft- 
ing  forty-tw'o  hours  in  a  heat  rather  greater  than  that  of  the  human 
body,  had  fome  of  its  fubftance  diflblved  under  the  appearance  of 
white  fcales,  and  the  greateft  part  of  it  was  become  rotten,  fo  as  to 
crumble  drown  upon  prefting  it  with  one’s  nails. 

34-  H  AviNG  diflblved  two  drams  of  honey  in  three  ounces  of 
oifter  lime-water,  I  put  into  it  a  piece  of  B,  five  grains,  fifty-fix  hours 
in  a  moderate  heat,  it  loft  only  one  grain  of  its  weight,  and  v/hat 
remained  was  as  hard  as  ever. 

35.  1  immerfed  apiece  of  B,  five  grains,  in  three  ounces  of  oifter 
lime-water,  in  which  was  diflblved  two  drams  of  white  fugar;  in 
forty-eight  hours  warm  digeftion,  it  was  reduced  to  three  grains ; 
and  what  remained  did  not  feem  quite  fo  hard. 

Thus  it  appears,  that  honey  deftroys,  in  a  good  meafure,  the  dif- 
folving  virtue  of  lime-water,  while  the  fame  quantity  of  fugar 
weakens  it  but  vqry  little. 


A  a  a  2 


SECT. 


372  the  virtues  OF  LIME-WATER 


SECT.  VII. 


Experiments  'with  lime-  water  and  federal  fruits,  herbs,  and  roots^ 


HAT  fuch  a  diet  may  be  ordered  for  calculous  patients  as 


will  lead  dedroy  the  virtue  of  lime-water,  after  the  experi^ 
ments  upon  animal  food,  we  diall  relate  the  effects  of  different  ve¬ 
getable  fubdances  upon  it. 

36.  I  infufed  a  fragment  of  B,  eight  grains,  in  half  an  ounce  of 
juice  of  drawberries,  and  two  ounces  and  a  half  of  older  lime  -wa¬ 
ter;  after  four  days  warm  digedion,  and  feven  days  cold,  it  had 
■lod  none  of  its  weight,  nor  was  there  any  appearance  of  didblutioa 
about  it. 

37.  I  digeded  a  piece  of  B,  fix  grains,  in  half  an  ounce  of  juice 
of  cherries  and  three  ounces  of  older  lime-water,  fix  days  warm;, 
but  its  furface  was  neither  foftened,  nor  its  weight  diminifhed. 

38.  A  fragment  of  B,  fix  grains,  being  put  in  a  mixture  of  one 
ounce  of  a  drong  decodion  of  raifins  and  three  ounces  of  older 
lime-water,  was  not  any  way  changed  by  three  days  warm  digediom 

From  thefe  experiments  we  may  infer,  that  all  fruits  which 
have  any  acidity  or  fharpnefs,  whether  frefli,  as  goofeberries,  draw- 
berries,  cherries,  apples,  pears,  plumbs,  peaches,  <lyc,  or  dried,  as 
raifins,  prunes,  currants,  ought  to  be  abdained  from  by  fuch 
as  ufe  lime-water  with  a  view  to  the  diffolution  of  the  done. 

39.  I  infufed  a  fragment  of  B,  five  grains,  in  one  ounce  of  a  de-  • 
codion  of  afparagus  and  two  ounces  of  older  lime-water ;  in  a  few 
hours  its  furface  began  to  turn  white,  and,  in  thirty-fix  hours  warm 
digedion,  it  had  thrown  off,  in  white  dales,  a  full  grain  of  its 
weight.  As  the  groffer  parts  of  the  afparagus  fell  always  to  the 
bottom  of  the  glafs,  it  was  neccffary  to  keep  the  calculus  fufpended 
in  the  middle  of  the  mixture,  by  means  of  a  thread,  otherways  the 
diffolution  does  not  fucceed  quite  fo  well. 


Artichokes 
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Artichokes  feem  to  deftroy  tlie  virtue  of  lime-water  a  little 
more  than  afparagus. 

40.  A  piece  of  B,  nine  grains,  by  digefting  warm,  four  days,  in 
one  ounce  of  a  decodlion  of  turnip,  and  two  ounces  of  oilier  lime- 
water,  loft  more  than  a  grain. 

41.  A  fragment  of  B,  three  grains,  being  put  into  a  mixture  of  a 
decodlion  of  parfty  and  lime-water,  in  the  above  proportion,  in 
three  days  warm  digeftion  was  reduced  to  one  and  on  fourth  grain, 
having  thrown  off  the  reft  in  whitilh  fcales. 

42.  In  an  ounce  of  decodlion  of  onions,  and  two  ounces  of  oilier 
lime-water,  a  piece  of  B,  of  feven  grains,  loft,  by  thirty-lix  hours 
warm  digeftion,  one  grain. 

43.  Juice  of  lettuce  mixed  with  lime-water  deftroys  its  virtue  ra^ 
ther  more  than  any  of  the  above. 

44.  A  fragment  of  B,  nine  grains,  in  one  ounce  of  a  llrong  de- 
codlion  of  althea  root,  and  two  ounces  of  oifter  lime-water,  had,  by 
two  days  and  eighteen  hours  warm  digeftion,  about  a.  grain  of  its 
fubftance  diffolved,  and  a  good  part  of  the  reft  rotten  and  friable. 

45.  I  put  a  piece  of  B,  fourteen  grains,  into  oifter  lime-water,  im 
which  fome  juniper-berries  had  been  infufed ;  which,  in  two  days 
and  a  half,  had  above  two  grains  diffolved. 

Green  and  Bohea  tea  infufed  in  the  fame  manner  do  not  conlir 
derably  deftroy  the  virtue  of  lime-water. 

I  might  have  tried  the  effedl  of  a  great  many  more  vegetable  fub- 
ftances  upon  lime-water,,  had  I  not  been  afraid  of  fwelling  this  effay. 
to  too  great  a  bulk ;  but^^^  from  thefe  few  experiments,  it  is  probable' 
that  moll  of  the  following  vegetables  may  be  fafely  ufed  by  fuch  as 
drink  lime-water,  viz.  artichokes,  afparagus,  fpinnach,  lettuce,  fuc- 
cory,  parlly,  purllane,  onions,  leeks,  cellary,  turnip,  carrot,  potatoes, 
radiftics,  green  peafe 

SEC  T. 

^  The  juices  and  decoctions  of  onions,  leek's,  and  cellary,  are  obferved  to  have  a  condder- 

able  power  of  dilTolving  the  fofter  kind  of  gravci-ftones  j  and  therefore  ought  to  be  prefer¬ 
red  to  moH  other  vegetables  for  the  diet  of  calculous  perfons.  Vide  Hales  s  Staticks,  voi,  2. 

and  Rutty’s  experiments  on  Mrs  Stephens  smedicifl^s.. 


I 


374  THE  VIRTUES  OF  LIME-WATER 


SECT.  VIII. 

Experiments  ’with  lime-’water  and  feveral  medicines, 

46.  TTAVING  difTolved  tartar foluhills,  drach.  1.  in  lime-water, 
1-  -1  unc.  i.  fern,  I  put  in  it  a  piece  of  B,  four  grains,  which, 
though  kept  in  warm  digeftion  five  days  and  a  half,  had  not  loft 
any  thing  of  its  weight,  but  was  become  fomewhat  more  friable. 

47.  In  a  folution  of  a  drachm  of  nitre  in  an  ounce  and  a  half  of 
oifter  lime-water,  I  put  a  piece  of  the  fame  calculus  of  four  grains, 
which,  in  five  days  and  twelve  hours,  had  near  one  grain  of  its  fub- 
ftance  difTolved. 

48.  Having  immerfed  a  fragment  of  B,  feven  grains,  in  oifter 
lime-water,  unc,  iii.fal  .cathart.  amar.  drach.  i. ;  after  near  four  days 
warm  digeftion,  the  calculus  had  fcarcely  loft  any  of  its  weight,  but 
its  external  furface  was  fofter,  and  fomewhat  rotten. 

49.  At  the  fame  time  I  put  a  piece  of  B,  fix  grains,  in  oifter-lime, 
unc.  ii.  in  which  was  diftblved  fal  Glauber,  fcrup.  ii. ;  after  being  kept 
near  four  days  in  a  moderate  heat,  its  furface  was  rather  more  rot¬ 
ten  than  the  calculus  in  the  laft  experiment  j  but  it  had  loft  none  of 
its  weight. 

50.  A  piece  of  B,  fix  grains,  by  digefting  warm  in  oifter  lime- 
water,  unc.  iii.  fea-falt,  drach.  i.  betwixt  three  and  four  days,  had  a 
grain  of  its  weight  diftblved. 

LiMt-wATJtR  does  not  remarkably  diffolve  moft  of  the  above 
falts,  for  the  greateft  part  of  them,  after  {landing  a  little,  falls  to 
the  bottom ;  upon  which  account  I  kept  the  calculus  in  thefc  expe¬ 
riments  fufpended  in  the  middle  of  the  phial  by  a  thread. 

Hence  we  fee,  that  falts,  even  thofe  of  the  neutral  kind,  deftroy 
confiderably  the  virtue  of  lime-water. 

51.  I  put  a  piece  of  B,  four  giTans,  in  a  folution  of  feven  grains 
of  aloes,  in  oifter  lime-water,  unc.  ii. ;  which,  by  thirty-fix  hours 
warm  digeftion,  was  reduced  to  about  three  grains. 

52.  I 


f  — 
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5*2.  I  infiifed  pulu.  rhcel  gr.  x.  in  older  lime-water,  unc,  iii.  for 
twelve  hours;  after  which  I  immerfed  in  it  a  piece  of  B,  fix  grains  ; 
in  thirty-two  hours  warm  digeflion,  near  two  grains  of  it  were- 
rotten  and  dlflhlved. 

It  is  obfervable  that  lime-water,  mixed  with  powder  of  rhubarb,, 
immediately  acquires  a  deep  red  colour,  as  if  cochineal  had  been 
infufed  in  it ;  and  the  fame  thing  happens  when  an  infufion -of 
rhubarb  is  mixed  with  dale  urine  or  potafii;  whence  we  may  fee 
why  the  urine  of  a  perfon  who  has  taken  rhubarb  acquires  a  bloody 
colour,  if  it  remains  but  ever  fo  fhort  a  time  in  a  pot,  which  is 
cruded  with  fediment  of  dale  urine.  A  phenomenon  which  has  at 
fird  given  uneafinefs  to  not  a  few  who  were  ignorant  of  its  true 
caufe. 

53.  Having  infufed  in  the  fame  manner  pulv,  jalap,  gr.  x.  in 
older  lime-water,  unc.  ii.  I  put  in  a  fragment  of  B,  fix  grains,  which, 
by  digeding  warm  thirty-two  hours,  was  reduced  to  five  grains. 

54.  A  piece  of  B,  four  grains  and  a  half,  being  for  thirty-four- 
hours  digeded  warm,  in  an  infufion  of  fenna  drach.  fern,  in  older.- 
lime-water,  unc.  iii.  lod  one  grain. 

55.  H  AVI N G  didblved  manna,  fcrup.  ii.  in  older  lime-water,  wwr.  ii. 

I  immerfed  in  it  a  piece  of  B,  four  grains  and  a  half ;  which,  by  be¬ 
ing  kept  thirty-four  hours  in  a  moderate  heat,  had  above  a  grain 
of  its  fubdance  rotten  and  difiTolved. 

From  thefe  experiments  we  fee,  that  if,  by  drinking  lime-water, 
the  body  diould  be  rendered  codive,  which  (efpecially  if  no  foap  is 
taken  along  with  it)  may  be  often  the  cafe,  it  will  be  better  to  ufe 
fome  of  the  lad  mentioned  purgatives,  than  any  of  the  falts  in  the 
beginning  of  this  fed;ion.. 
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SECT.  IX. 

Experiments Jhewlng  the  change  made  on  lime  'water  by  boiling,  and 
being  expofed  to  the  open  air ;  with  further  obfervations  on  its  nature 
and  ufe  in  feveral  difeafes, 

Ha  VI NG  in  the  above  fe^tlons  made  a  variety  of  experiments 
with  lime-water  upon  different  fubflances,  it  feemed  proper 
next  to  try  what  alteration  would  happen  to  it  from  boiling,  or  ex- 
pofing  it  to  the  open  air,  and  to  inquire  wherein  its  virtue  confifls, 
56.  Twelve  ounces  of  lime-water  being  boiled  pretty  quickly 
into  four,  had  loft  fome  of  its  virtue  *,  for  whereas,  before  boiling, 
a  blackifh  colour  was  produced  by  two  parts  of  it  to  one  of  claret, 
now  it  required  near  two  and  a  half.  Nay,  Dr  Langrifh  tells  us,  that 
upon  diftilling  a  pint  of  lime-water  from  two  quarts,  he  found 
both  the  dihilled  water  in  the  receiver,  and  what  remained  in  the 
retort,  impaired  in  their  virtues  *. 

The  vapour  that  arifes  from  hot  water  during  its  ebullition  with 
quick-lime,  is  only  an  infipid  and  inodorous  water,  quite  deftitutc 
of  the  virtues  of  lime  f. 

57.  If  a  bottle  be  filled  with  lime-water,  and  clofely  flopt,  it  will 
keep  for  a  long  time,  without  buffering  the  leaf!  change,  or  lofing 
any  of  its  virtues:  but,  having  expofed  four  ounces  of  it  in  an  o- 
pen  veffel,  it  began  very  foon  to  throw  up  a  feum,  and  let  fall 
fome  fediment  of  the  fame  nature;  in  three  days  it  had  loft  much 
of  its  tafte,  and  ceafed  to  turn  claret  blackifh  ;  and  in  five  days, 
when  the  tafte  of  the  lime  was  almoft  quite  gone,  it  neither  chan¬ 
ged  the  colour  of  fyrup  of  violets,  nor  had  any  effeeft  in  diffolving 
the  ftone.  And  this  happens  equally  foon,  when  placed  in  the  cold 
air,  as  in  a  moderate  heat :  but  depends  a  great  deal  upon  the  narrow- 
nefs  or  widenefs  of  the  veffel :  for  it  will  be  found,  that  the  time  ■ 

in 

*  Phyfical  Experiments  on  brutes,  p.  13.  15.  and  16 
t  Langrilh’s  Phyfical  experiments  on  brutes,  p.  13,  and  14. 
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in  which  lime-water,  thus  expofed,  lofes  its  virtue,  will  be  more  or 
lefs,  according  to  the  proportion  which  the  furface  bears  to  the 
quantity  of  the  fluid. 

The  fcum  which  lime-water,  expofed  to  the  air,  throws  up,  is  at 
firfl  an  extremely  thin  pellicle,  exhibiting  various  colours  like  a 
rainbow,  or  foap-bubble  ;  thefe  colours,  however,  gradually  change, 
till,  by  the  conflant  apportion  of  new  particles,  the  fcum  becomes 
thick  enough  to  reded  all  the  rays  of  light  equally,  and  fo  appears 
white. 

Th  is  cruft  which  lime-water  affords,  being  well  beat,  and  mixed 
with  fyrup  of  violets,  and  then  fome  common  water  added  to  it, 
the  mixture,  after  ftanding  a  little,  acquires  a  green  colour.  The 
parts  of  this  fcum  are  fo  minutely  divided,  and  intimately  mixed 
with  the  water  when  it  is  firft  poured  off  the  lime,  as  to  be  abfo- 
lutely  invifible,  and  to  remain  infeparable  from  it,  as  long  as  it  is 
kept  in  a  clofe  veffel.  Why  they  fliould  immediately  begin  to  fepa- 
rate  from  the  water,  and  unite  together  when  expofed  to  the 
open  air,  may  not  be  eafy  to  account  for.  But  is  not  lime-water 
X'endered  weaker  by  boiling,  becaufe  its  parts  are  thus  more  ex¬ 
pofed  to  the  air,  and  not  by  the  heat’s  expelling  any  thing  out 
of  it?  And  does  not  Jime-water,  when  diftilled  in  clofe  veffels, 
lofe  fome  of  its  virtue,  becaufe  its  parts,  when  elevated  in  the 
form  of  a  vapour,  are  more  expofed  to  the  adion  of  the  air 
in  the  retort  and  receiver?  Is  not  this  rendered  probable  by  Dr 
Black’s  obfervation,  ^iz.  That  though  magnefia  alba  which  a- 
boiinds  with  air,  deftroys  the  virtues  of  quick-lime  and  its  water, 
yet,  after  it  is  deprived  of  its  latent  air  by  calcination,  it  has  no 
fuch  effed  ? 

58.  The  calcarious  matter  which  feparates  from  lime-water  upon 
its  being  expofed  to  the  air,  can  by  no  art  be  again  diffolved  in  wa¬ 
ter,  or  intimately  united  with  its  particles,  but  perpetually  falls  to 
the  bottom,  in  the  form  of  a  white  powder,  which  is  altogether 
infipid,  and  void  of  tafte. 

B  b  b 

t  DilTertatio  inauguralis,  Dc  magncQa  alba,  p.  31.  32.  33.  and  37. 
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(i.)  Tins  calcarious  matter  being  mixed  with  vinegar,  a  ftrong 
ebullition  enfues,  which  lafts  for  a  conhderable  time. 

(2.)  I  put  a  fmall  quantity  of  this  powder  of  lime-water  in  a 
filver-fpoon,  and  kept  it  over  a  pretty  brilk  fire  for  fifteen  mi¬ 
nutes  ;  but  after  it  was  taken  from  the  fire,  and  cooled,  it  raifed 
the  fame  effervcfcence  with  vinegar  as  before. 

(3.)  I  poured  boiling  water  once  and  again  upon  fome  of  this 
calcarious  matter,  to  fee  if,  by  repeated  affufions  of  the  water,  it 
would  lofe  any  thing  ;  but,  after  the  water  was  drained  off,  and 
the  powder  moderately  dried,  it  effervefccd  with  vinegar  equally 
as  before. 

Hence  the  ebullition  which  the  calcarious  matter  of  lime-water' 
makes  with  acids,  feems  neither  to  be  owing  to  a  volatile  nor  fixed’ 
alcaline  fait ;  for  a  volatile  fait  would  have  been  expelled  by  the 
fire,  and  either  a  fixed  or  volatile  one  diffolved  by  repeated  affufions 
of  boiling  water. 

(4.)  Powdered  chalk  makes  a  confiderable  and  lafting  ebulli¬ 
tion  with  vinegar,  in  the  fame  manner  as  the  feum  of  lime-water, 
and  continues  to  do  fo  after  repeated  affufions  of  boiling  water,, 
or  being  expofed  to  the  heat  of  a,  brifk  fire. 

Hence  the  calcarious  matter  aflbrded  by  lime-water  feems  to  be. 
a  true  alcali  terreux,  like  chalk,  and  its  effervefcence  with  acids  to 
be  owing  to  this  alone. 

When  lime-water  is  mixed  with  vinegar  in  die  proportion  of  ten- 
to  one,  it  does  not  throw  up  any  cruff  or  feum,  becaufe  the  calca¬ 
rious  matter  which  it  contains  is  diffolved  by  the  vinegar. 

59.  It  has  generally  been  thought,  that  no  fait  could  be  got  from>. 
lime-water:  nor  could  I  by  evaporating  it  ever  procure  any  ;  the 
feum  left  behind  having  rather  the  appearance  of  a  fine  lime,  or 
abforbent  earth.  If  it  be  faid,  the  fait  in  lime-water  is  of  the  vo¬ 
latile  kind,  and  therefore  not  to  be  got  by  evaporation,  it  may  be 
fufficlent  to  anfwer,  that  then  this  volatile  fait,  which  fhould  in 
fome  degree  afietl  our  fmell,  ought  to  be  procured  by  difiilling 
lime-water  in  clofe  veffels  :  But  it  is  fo  far  from  being  true  that, 
tltere  is  any  volatile,  fait  in  lime-water,  that  the  vapour  which  rifes 

from 
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from  water  during  its  ebullition  with  quick-lime,  is  intirely  devoid 
of  the  viitues  of  lime,  and  fcarcely  differs  from  common  water. 
Yet,  upon  adding  one  part  white-wine  vinegar  to  ten  or  twelve 
parts  ftone  lime-water,  after  feveral  days,  I  perceived  fome  faline 
concretions  adhering  to  the  Tides  of  the  glafs  :  thcfe  tailed  not  un¬ 
like  fea-falt,  but  fweeter,  and,  no  doubt,  proceeded  from  the  acid 
fait  of  the  vinegar  rendered  neutral  by  the  lime-water.  Having  in- 
fufed  a  fragment  of  B  in  fome  oilier  lime-water,  made  with  fnells 
that  had  lain  fifteen  hours  after  being  taken  from  the  fire,  I  was 
furprifed  to  obferve,  in  three  or  four  days,  a  prodigious  number 
of  fmall  pointed  chryllallifations,  like  fine  needles,  about  the  fixth 
part  of  an  inch  long,  darting  as  it  were  into  its  furface,  and  giving 
it  fomewhat  the  appearance  of  a  hedgehog.  But  I  am  apt  to  think, 
that  thefe  did  not  proceed  from  the  lime-water,  but  the  fea-falt, 
with  which  the  oifter-fliells,  even  after  calcination,  fo  much  a- 
bound  •.  And  accordingly  I  have  fince  often  obferved  the  fame 
faline  chryllallifations,  tho’  not  fo  remarkable,  produced  by  lime- 
water  made  with  oiller-lhells  newly  got  from  the  fea  ;  although,  as 
far  as  I  remember,  never  from  ftone  lime-water,  nor  that  made 
with  calcined  fliells,  which,  by  being  long  expofed  to  the  weather, 
had  been  intirely  deprived  of  their  fea-falt.  We  are  told  indeed, 
that  Mr  Leeuwenhoek  difcovered,  by  his  microfcopes,  in  lime-water, 
a  great  number  of  faline  rigid  particles  f.  But  whether  his  ima¬ 
gination  affifted  him  herein,  or  whether  he  did  not  rather  want  to 
difcover  a  fimilitude  betwixt  this  water  and  that  got  off  burnt  cal¬ 
culi^  and  the  tophaceous  matter  which  fometimes  ilfues  from  the 
joints  of  gouty  perfons  ;  or  whether  there  really  are  fueh  faline  par¬ 
ticles,  I  will  not  take  upon  me  to  determine  :  For  altho’  it  has  been 
the  general  opinion  of  the  mofl  eminent  chymiils,  that  no  fait 
could  be  procured  from  quick-lime  j  yet,  of  late,  Mr  Du  Fay  J 
pretends  to  have  extradled  a  fiilt  from  lime-water,  and  has  given  an 
account  at  large  of  the  way  in  which  this  may  be  done.  But,  fince 
his  fait  is  of  the  neuwal  kind,  and  does  not  feem  to  be  poffeflld  of 

B  b  b  2  any 

♦  See  No  67.  below.  -j-  Mufgrave  de  arthritide,  cap.  9.  §  4. 

t  Mcraoires  dc  I’Acad.  dcs  fciences  1724. 
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any  remarkable  virtues;  and  fince  lie  obferves,  that,  unlefs  die  linie- 
Rone  is  put  red  liot  into  the  water,  and  boiled  with  it,  and  its  wa¬ 
ter  poured  out  while  it  is  yet  boiling  in  order  for  evaporation,  it 
either  affords  no  fait  at  all,  or  very  little;  we  may  fafely  conclude, 
that  the  virtue  of  lime-water  does  not  lie  in  this  fait. 

60.  Altho’  lime-v/ater  changes  the  blue  colour  of  fyrup  of  vio¬ 
lets  into  green,  and  affords  an  alcaline  abforbent  earth,  which  ef- 
fervefces  with,  and  deflroys  acids  ;  yet  as  the  water  itfelf  docs  not 
cffervefce  with  vinegar  or  fpirit  of  vitriol,  it  feems  to  partake  but 
little  of  an  alcaline  nature.  Nor  do  the  virtues  of  quick-lime  con- 
fiil  in  an  ale  all :  for  quick-lime  effervefees  much  lefs  with  vinegar 
than  wnth  fmall-becr,  and  is  very  difficultly  flaked  by  either ;  while 
water,  which  is  neither  acid  nor  alcali,  being  poured  upon  it,  pro-/^ 
duces  great  ebullition  and*  heat,  and  quickly  diffolves  it.  And  al¬ 
though  quick-lime  makes  a  great  ebullition  with  the  ftronger  acids, 
as  fpirit  of  vitriol,  nitre,  and  feaffalt ;  yet  this  arifes  from  the  ter- 
reflrious  alcali  which  it  contains  in  common  with  flaked  lime,  the 
feum  of  lime-water,  and  the  other  abforbents,.  and  not  from  any 
particular  fait  of  that  nature.  Nor  is  the  adlivity  and  corroflve’ 
power  of  quick-lime  owing  to  its  alcaline  nature ;  fince  the  calca- 
rious  matter  of  lime-water,  which  is  infipid,  and  altogether  void 
of  the  peculiar  tafle  of  the  lime,  makes  a  greater  effervefcence  with, 
vinegar  than  it,  and  fince  Mr  Homberg  has  obTerved  that  flaked’ 
lime  requires  as  much  fpirit  of  nitre,  or  fea-falt,  to  faturate  it  as 
quick-lime 

Tpie  drinking  of  lime-water  does  not  render  the  urine  alcaline 
for  Mr  Millar’s  urine  neither  effervefeed  with  vinegar,  nor  turned’ 
fyrup  of  violets  green  ;  altho’  he  alledged  he  could  perceive  the  tafle* 
of  the  lime-water  in  it. 

Hencf,  we  may  conclude,  that  the  flrong-fcented  alcaline  urine: 
voided  by  fuch  perfons  as  have  taken  Mrs  Stephens’s  medicines,  was, 
not  fo  much  owing  to  the  lime  in  them,  as  to  the  alcaline  fait  or- 
potalh,  which  makes  up  fo  confiderable  a  part  of  the  foap.  And; 

the* 
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tlie  dlfiolvliig  virtue  of  luch  ur*ae  does  not  feem  to  confiO:  (as  Dr 
Kirkpatrick  and  the  French  academifts  think  in  its  alcaline  na¬ 
ture  ;  fince  we  find  in  Mr  Millar’s  urine  this  power  without  that 
quality ;  and  hnce  Dr  Hales  has  fhown,  that  the  potafli,  which  is 
almoft  the  only  alcaline  ingredient  in  thefe  medicines,  has  little  ef- 
fe6l  in  difTolving  the  Rone  f. 

Alt II o’  quick-lime  appears,  by  its  efPedls,  to  have  a  very  con- 
fiderable  affinity  with  fixed  alcaline  falts,  yet  in  many  refpeCLS  it 
differs  from  them ;  and  there  are  not  wanting  experiments  which 
feem  to  indicate  an  acid  quality  in  it.  Hence  feveral  chymical 
■writers  have  been  of  opinion,  that  quickdime  contained  both  an 
acid  and  a  fixed  alcaline  fait,  and  to  the  conlliH  between  thefe  op- 
pofite  falts  they  have  afcribed  the  ebullition  and  heat  which  is  pro¬ 
duced  when  quick-lime  is  diffolved  by  pouring  water  upon  it 
Nor  is  it  any  wonder,  fay  they,  that,  by  the  affufion  of  water,  na 
fait  is  got  from  quick-lime,  becaufe  its  two  oppofite  falts  are,  by 
acting  on  each  other,  deltroyed,  and  turned  into  a  third  fubftance, 
which,  like  all  magifteries,  is  infipid,  and  not  diffolvable  in  water 

Lime-water  being  mixed  with  fait  of  tartar,  immediately  be¬ 
comes  turbid  and  whitifli,  and  after  fome  time  lets  fall  a  w'hite  in¬ 
fipid  powder,  which  greatly  refernbles  prepared  oifter  or  egg  fliells, 
and  the  crufts  of  lime-water;  for  it  is  an  abforbent  alcaline  earth 
which  effervefces  ftrongly  w  ith  vinegar  and  fpirit  of  vitriol,  but  is 
not  diffolved  by  the  latter.  It  has  been  faid  that  this  earthy  powder 
which  is  precipitated  by  mixing  fait  of  tartar  with  lime-water,  pro¬ 
ceeds  chiefly  from  the  fait  §.  But  the  following  obfervations  wilL 
fhew  that  it  comes  chiefly,  if  not  wholely,  from  the  lime-water. 

1.  The  calcarious  matter  precipitated  by  mixing  fait  of  tartar  anff 
lime-water,  is  in  proportion  to  the  quantity  and  fhrength  of  the 
lime-water,  but  not  of  the  fait. 

2.  Soap-leys  mixed  v/ith  lime-water,  produce  the  fame  precipi¬ 
tation  as  fait  of  tartar,  or  a  folution  of  it  in  common  water  :  but  it 

*  Kirkpatrick’s  cafe  ;  and  Memoires  de  I’Acad.  des  fclenccs  an.  17^9  et  1740. 

See  below,  No  62.  J  Mayow  oper.  cap.  14.  de  aeftu  calcis  vivse. 

I  Idem  ibid.  §  Alfton’s  firfl  DilTertation  on  quick-lime,,  edit,  2,  p.  64,.- 
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is  by  no  means  probable,  that  the  fait  in  the  foap-leys,  which  has 
before  fuflained  the  action  of  quick-lime  without  being  converted 
into  an  earthy  powder,  will  fuffer  this  change  by  the  much  weaker 
action  of  lime-water. 

3.  If  the  white  powder  precipitated  upon  mixing  fait  of  tartar 
with  lime-v/ater,  proceeded  from  the  lalt,  a  folution  of  this  fait  in 
water  fliould  be  rendered  turbid  and  milky,  and  produce  a  greater 
precipitation,  by  having  a  piece  of  calcined  oiiler-fhell  immerfed 
ill  it,  than  by  being  mixed  with  lime-water ;  which  however  is  not 
the  cafe.  For,  having  diflblved  a  dram  and  a  half  of  fait  of  tartar 
in  fomething  more  than  two  ounces  of  water,  and  filtered  the  fo¬ 
lution  through  grey  paper,  I  immerfed  in  it  three  or  four  pieces 
of  calcined  oifier-fliells,  weighing  about  two  drams  ;  a  hiding  noife 
•immediately  enfued,  and  a  good  many  air-bubbles  arofe,  but  the 
•liquor  remained  equally  pellucid  as  before;  nor  was  there  any  tur¬ 
bid  milky  appearance  in  this  ley,  during  four  days  that  it  flood 
-on  the  lime,  and  fcarce  any  obfervable  precipitation  of  the  fait ;  I 
fay  obfervable,  becaufe  it  was  not  eafy  to  diflinguifli  a  fmall  preci¬ 
pitation  from  the  lime-powder,  a  little  of  which  fell  from  the  fhells 
to  the  bottom  of  the  glafs. 

4.  When  two  or  three  drops  of  lime-water  fall  into  a  folution 
of  potafh  or  fait  of  tartar,  they  become  immediately  white  ;  but  this 
appearance  foon  after  vanifhes,  becaufe  fo  fmall  a  quantity  of 
lime-water  affords  too  little  earthy  matter  to  be  vifible  when  dif- 
perfed  through  the  whole  folution  of  the  fait.  If  an  ounce  of  lime- 
water  mixed  with  fait  of  tartar  gives  only  a  grain  of  calcarious 
matter,  one  drop  will  not  give  part  of  a  grain,  which  is  too 
fmall  to  be  vifible,  when  it  falls  to  the  bottom  of  the  glafs  in  the 
form  of  a  powder.  But  on  the  other  hand,  a  few  drops  of  a  fo¬ 
lution  of  fait  of  tartar  or  potafh,  let  fall  into  a  glafs  full  of  lime- 
water,  render  the  whole  turbid  and  milky,  and  precipitate  a  white 
powder ;  becaufe  a  very  little  of  the  folution  is  fufficient  to  fepa- 
rate  a  confidcrable  quantity  of  calcarious  matter  from  the  wa¬ 
ter. 


When 
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When  lime-water  deflroys  acids,  we  readily  afcribe  this  efFeCc 
to  the  alcaline  earth  which  it  contains  :  Bnt  to  what  principle  in 
lime  or  lime-water  are  we  to  refer  the  precipitation  which  happens 
upon  the  mixture  of  lime-water  with  a  fixed  alcaline  fait  ?  Does  it 
fhew  that  there  is  an  acid  in  lime-water  ?  that  this  acid  is  united 
clofely  with  an  alcaline  earth,  which  it  keeps  invifibly  fufpended 
in  the  water,  but  that  being  flrongly  attradled  by  the  fixed  alca¬ 
line  fait,  it  leaves  this  earth,  which  then  precipitates  in  the  form 
of  a  white  powder?  Are  we  to  afcribe  it  to  this  acid,  that  fpirit 
of  fal  ammon.  didilled  with  quick-lime,  has  its  nature  fo  changed 
as  not  to  effervefee  with  acids :  Does  it  feem  probable,  that  certain 
Rones  and  animal-fliells  are,  by  calcination,  changed  in  quick¬ 
lime,  becaufe,  as  alcaline  earths,,  they  are  peculiarly  qualified  to 
receive  and  unite  with  this  acid  ?  And  may  we  conclude  from  the. 
above  experiment,,  that  the  adlive  properties  of  quick-lime  are  ow¬ 
ing  to  an  alcaline  earth  heightened,  perhaps,  by  the  fire,  and. 
united  with  a  fubtilc  acid  fpirit?  Whoever  fliould  anfwer  thefe U 
queries  in  the  affirmative,  would  be  greatly  too  haRy  in  his  con- 
cliffions  ;  for  the  following  experiment  will  fliew,  that  though  fix¬ 
ed  alcaline  falts  render  lime-water  turbid,  and  caufe  a  precipitation,, 
yet  their  alcaline  quality  is  not  dcRroyed  by  it.. 

Having  added  forty  grains  of  fait  of  tartar  to  twenty  ounces.- 
of  Rrong  Rone  lime-water,  after  fome  hours,  I  poured  offi  the  clear 
water;  and  boiled  it  into  three  ounces  and  a  half;  when  it  effer- 
vefeed  Rrongly  both  with,  vinegar  and  fpirit  of.  vitriol.  Further, 
if  there  was  any^  acid  in  quick-lime,  would  a  folutioii  of  potafix 
have  its  pungent  corrofive  qualities  greatly  heightened  by  being 
poured  upon  it  ?  Ought  not  rather  its  alcaline  nature  to  be  thence 
greatly  impaired  or  deRroyed? 

Mr  Geoffrey  thinks,  that  there  is  in  quick-lime  a  fixed  alca¬ 
line  fait,  formed  of  the  aluminous,  vitriolic,  or  nitrous  acid  of  the* 
Rone,  and  of  the  acid  in  the  wood  or  coals  This  fait  he  ima¬ 
gines  to  be,  like  the  fixed  alcali,  united  with  flint  and  fand  in  ma- 
king  glafs,  fo  intimately  conjoined  with  the  earthy  parts  of  the 

lime^ 

Mcmolres  de  I’acad.  des  fclences  1720.  edit.  Bvo.  p.  28* 
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lime  as  not  to  be  feparable  from  them  by. any  afFuGon  of  water. 
But  if  this  be  fo,  it  mud  be  allowed  that  lime-water  cannot  owe 
its  virtues  to  this  fait ;  nor  by  confequence  lime  itfelf,  whofe  vir¬ 
tues  are  of  the  fame  kind,  though  vadly  flronger.  If  it  be  faid,  that 
lime-water  contains  fome  of  the  finer  parts  of  the  lime,  to  which 
its  virtues  are  owing  ;  we  anfwer,  that  as  the  calcarious  matter 
which  lime-water  affords,  is  a  mere  alcaline  earth,  the  fuppofed  fait 
mufl  have  left  it,  and  confequently  cannot  be  fo  infeparably  united 
with  the  earthy  parts  of  the  lime  as  is  fuppofed.  Further,  as 
quick-lime,  after  being  rendered  infipid  by  frequent  affufions  of 
water,  acquires  its  former  properties  by  a  new  calcination  it 
■evidently  follows,  that  no  peculiar  falts  are  required  in  animal 
:fiiells,  {tones,  or  chalk,  in  order  to  their  being  changed  into  quick¬ 
lime  by  calcination. 

N  AY,  if  lime-flone  be,  before  calcination,  impregnated  with  al- 
calinc,  acid,  or  neutral  falts,  it  will  not,  by  being  burnt  in  the 
mod  intenfe  fire,  acquire  the  properties  of  quick  lime  f.  And 
hence  we  may  fee,  why  quick-lime,  whofe  virtues  have  been  ex¬ 
tracted  by  a  ley  of  an  alcaline  fait,  does  not  become  quick-lime  a- 
gain  by  a  new  calcination. 

Since  then  there  does  not  appear  any  good  reafon  to  aferibe 
the  virtues  of  quick-lime  or  lime-water  to  any  acid  or  alcaline  falts; 
it  may  be  afived,  what  is  the  nature  of  quick-lime,  and  whence 
do  its  active  qualities  proceed  ?  To  which  I  anfwer,  that  it  is  an 
alcaline  earth,  vrhich  acquires,  by  calcination,  highly  acrid,  pene¬ 
trating  and  igneous  properties  ;  and  that,  as  the  native  falts  of 
vegetables  are,  by  the  aCtion  of  the  fire,  converted  into  a  fixed 
alcaline  nature,  fo  the  earthy  matter  of  animal  fhells,  and  certain 
dones,  is,  by  burning,  changed  into  an  acrid  caudic  fubdance, 
which,  however  it  may  agree  in  fome  things  with  thefe  falts,  dif¬ 
fers  from  them  in  many  refpeCts,  and  is  of  a  nature  peculiar  to 
itfelf. 

The 

*  Memoires  de  I’acad  dcs  fciences  1700,  edit.  8vo.  p.  i6o. ;  et  Macquer  Elemens  de  cliemie 
theorique,  p  66. 

f  Macquer  Elemens  de  chemie  theorique,  p.  68.  &c. 
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The  learned  Dr  Jofeph  Black  profefTor  of  medicine  and  cliymiftry 
in  the  univeiiity  of  Glafgow,  has,  fince  the  fecond  edition  of  this  Ei- 
fay  was  publiilied,  given  an  account  of  the  nature  of  quick  lime, 
which  is  equally  new  and  fatisfa(5lory 

From  his  curious  experiments  and  obfervations,  it  appears,  that 
lime-ftone  or  fliells,  when  they  are  converted  by  the  fire  into  quick¬ 
lime,  fuffer  no  other  change  than  the  lofs  of  their  fixed  air,  and  a 
fmall  quantity  of  water.  That  the  acrimony  and  corrofive  quality 
of  quick-lime  are  owing  folely  to  its  being  deprived  of  its  air.  That 
as  foon  as  it  regains  its  air,  it  is  reduced  to  a  calcarious  earth,  and 
is  indiffolvable  in  water.  That  loap-leys  are  much  more  acrid  and 
cauftic  than  a  lixivium  of  potafii,  becaufe  this  fait  in  the  foap-leys 
is  deprived  of  its  air,  which  is  more  ftrongly  attradled  by  the  quick¬ 
lime. 

From  this  account  of  the  nature  of  quick-lime  we  may  fee  why 
lime-water  foon  throws  up  an  earthy  cruft,  and  lofes  its  virtues  by 
being  expofed  to  the  air:  Why  that  portion  of  quick-lime  which  is 
diftblved  in  lime-water,  and  therefore  invifible,  is  immediately  con¬ 
verted  into  a  calcarious  earth,  by  mixing  fait  of  tartar  or  potafti  with 
lime-water  :  Why  quick-lime  is  much  more  weakened  by  being  long 
expofed  to  the  open  air,  than  by  being  kept  under  water:  Why  the 
lapis  infernalis  or  dry  fait  of  foap-leys  is  rendered  much  lefs  acrid, 
and  lofes  it  power  of  clilfolving  the  ftone  by  repeated  foliitions  and 
evaporations  f.  Why  the  lapis  infernalis,  which  is  a  fixed  alca- 
line  fait  deprived  of  its  air,  is  much  more  cauftic  than  quick-lime, 
which  is  only  a  calcarious  earth  void  of  air  :  Why  the  fpirit  of 
fal  ammoniac  prepared  with  quick-lime,  does  not  eiFervefce  or  emit 
air,  when  mixed  with  aciis;  and  why  the  crufts  of  lime-water  or 
quick -lime,  after  being  fully  faturated  with  air,  and  deprived  of  its 
virtues,  may,  by  a  new  calcination,  be  again  converted  into  quick-lime. 

If  the  cauftic  fait  in  foap-leys  differs  only  from  potafti  in  being 
deprived  of  its  air,  which  is  attracled  by  the  quick-lime,  it  muft 

C  c  c  follow, 

•  Edinburgh  Phyfical  EfTays,  vol.  2.  art.  8. 

t  Vid.  Hales’s  Exp.  on  Mrs  Stephens’s  med.  No.  20.  &  21. 
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follow,  that  there  is  no  lime  or  calcarions  matter  either  in  foap-leys 
or  that  fait.  Dr  Hales,  however,  having  dilTolved  320  grains  of 
the  lapis  infernalis  or  dry  fait  of  foap  leys,  in  hot  water,  and  filter^ 
ed  the  lixivium  through  paper,  found  1 1  grains  of  earthy  matter, 
i.  e,  2“^'  part  of  the  whole  *  ;  which  is  about  four  times  as  much  as 
320  grains  of  pure  potafli  would  have  afforded,  if  it  had  been  treat¬ 
ed  in  the  fame  manner.  But  it  is  not  improbable,  that  even  this 
fmall  quantity  of  earth  proceeded,  either  from  the  impurity  of  the 
ley  ufed  by  Dr  Hales,  from  the  veffel  in  which  it  was  evaporated, 
or  from  the  alcaline  fait  f ,  which,  by  the  aclion  of  the  quick-lime 
upon  it,  may  perhaps  be  rendered  more  eafily  convertible  into  earth 
than  it  was  in  its  natural  Rate.  And  is  not  this  lafl  fuppofition 
confirmed  by  thofe  experiments  which  fhew,  that  when  equal  parts 
of  quick-lime  and  potafh  are  infufed  in  water,  Aj  more  of  the 
latter  is  converted  into  earth,  than  would  have  been  by  diffolving  it 
in  water  alone  X  • 

61.  From 

*  Experiments  on  Mrs  Stephens’s  medicines,  p.  &. 

I  evaporated  away  in  a  white  ftone-bafon,  over  a  very  flow  fire,  about  four  ounces  of  a 
ley  of  purified  potafh  and  quick-lime,  which  I  had  kept  in  a  corked  bottle  two  years  and  a 
half;  and  obtained  from  it  234  grains  of  a  dry  white  fair,  which  being  carefully  dilfolved  in 
fix  ounces  of  cold  water,  and  filtered  through  grey  paper,  yielded  no  more  earthy  matter, 
than  the  fame  quantity  of  a  pure  alcaline  fait  would  have  done,  if  treated  in  the  fame  man¬ 
ner.  Not  fatisfied  with  this,  I  poured  14  ounces  of  water  upon  three  ounces  of  common  pot¬ 
afh,  and  five  ounces  of  oifter  fliell-lime  that  had  been  infufed  in  water  for  i  4  days.  Having 
frequently  ftirred  this  mixture,  I  decanted  off  fome  of  the  clear  ley  after  it  had  flood  ten  hours 
cn  the  lime,  and  having  evaporated  it  as  above,  1  diffolved  124  grains  of  the  dry  fait  in  boiling 
water,  and  filtered  it ;  the  matter  vvhich  remained  in  the  filtering  paper  feeling  very  fmooth  and 
oily,  I  mixed  it  well  withiome  cold  water,  and  filteied  it  again,  vhen  there  carce  remained  li 
grain  of  earthy  matter,  i.  e.  very  little  more  than  a  pure  alcaline  lalt  would  have  afforded. 

At  another  time  I  evaporated  away,  in  a  brown  glazed  earthen  veffel,  fome  of  the  firft  men¬ 
tioned  ley  of  potalh  and  oifter-ftiell  lime,  and  obtained  174  grains  of  a  dark  brown  coloured 
fait,  which  being  diffjlved  in  cold  water  and  filtered,  left  in  the  fiLering  paper  fix  grains  of 
a  brown  earthy  fediment. 

Thefc  experiments  feem  to  fhew  (contrary  to  what  fome  have  thought  [a)  )  that  pure  foap- 
leys  contain  very  little,  or  rather  none  of  the  earthy  part  of  the  lime  ;  and,  that  when  they 
have  afforded  a  greater  quantity  of  calcarious  matter,  it  may  perhaps  have  been  owing  to  the 
veffel  in  which  t.  ey  w’eie  evaporated. 

J  Alfton’s  ift  differtation  on  quick- lime,  p.  17, 

{a)  Dr  Alfton’s  Diffcriation,  edit.  2d,  p.  19.  72, 
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61.  From  the  great  affinity  which  has  been  generally  fuppofed  by 
medical  writers  betwixt  the  gout  and  gravel,  it  might  perhaps  be 
worth  while  to  try  the  effedls  of  lime-water  in  this  difeafe  alfo.  And 
the  learned  Dr  Cheyne  having  alTerted,  that  the  gouty  chalk-flones 
were,  as  to  their  effential  qualities,  the  fame  with  gravel  ftones,  and 
that  they  yielded  both  the  fame  principles,  when  chymically  treat¬ 
ed  *,  I  procured  fome  of  the  former,  and  infufed  them  in  lime-wa¬ 
ter.  At  firft,  being  fpecifically  lighter  than  the  water,  they  fwim- 
med.  But,  after  emitting  a  great  number  of  air-bubbles,  they  foon 
fell  to  the  bottom,  and,  in  a  day  or  two,  were  become  as  foft  as  but¬ 
ter.  But,  having  afterwards  infufed  a  piece  of  this  gouty  matter 
in  common  water,  I  found  precifely  the  fame  effects  from  it  as  from 
the  lime-water  :  fo  that  whatever  probability  there  may  be  of  lime- 
water  doing  fervice  to  gouty  people,  frorh  the  fuppofed  affinity  be¬ 
twixt  it  and  the  gravel,  yet  nothing  can  be  drawn  from  this  expe¬ 
riment.  However,  lime-water  promifes  to  do  as  much,  as  an  alte¬ 
rative,  in  feveral  chronical  difeafes  as  many  other  medicines.  It 
may  be  taken. in  large  quantities,  and  be  long  perfifled  in.  Its  parts 
are  fo  fubtile,  that  they  can  penetrate,  at  leaf!,  where-ever  water 
can  go  t  ;  and  confequently  mud  pafs  thro’  the  fmalleft  veffels  in  the 
human  body.  When  mixed  with  the  blood  or  urine,  it  feems  to  exalt 
their  falts  and  oils,  and  upon  the  folids  it  acfls  partly  as  an  aftringent. 
Hence  it  ought  to  be  of  ufe  where  the  blood  is  watry,  fluggiffi, 
vifcid,  and  unadtive,  and  the  folids  weak  or  relaxed.  In  the  fluor 
albus  and  diabetes  its  virtues  are  confpicuous  ;  and  it  has  been  of 
good  ufe  in  the  fcrophula.  In  diarrhoeas  and  dyfenteries,  acidities  in 
the  prim<s  •vi^^  and  in  excoriations  or  ulcerations  of  the  guts,  it 
is  an  excellent  remedy.  From  its  penetrating,  diffolving  J,  and  de¬ 
tergent  qualities,  there  is  reafon  to  expedl  benefit  from  its  ufe  in 

C  c  c  2  chronic 

•  fTheyne  on  the  gout,  p»  72.  edit.  4. 

f  See  No.  ?7.  above. 

It  has  been  obferved,  that  when  ichthyocla  is  didblved  by  boiling  It  in  lime-water,  it  lofej 
Its  glutinous  quality  ;  and  fizy  blood  let  from  a  vein  into  a  cup  half  full  of  tepid  lime-water, 
has  its  cruft  fomewhat  thinner  and  lefs  tough,  than  when  it  is  mixed  in  the  fame  manner  with 
common  water.  I  have  alfo  obferved,  that  the  tough  phlegm  with  which  the  ftomach  15  al- 
moft  always  loaded  in  fome  patients,  is  diffolved  by  lime-water. 
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chronic  rhenmatifms,  and  fciatica,  and  other  obRrudlions  in  the 
fmaller  velTels.  I  have  been  told  of  its  having  had  good  effects  in 
low  nervous  fevers  :  But  in  ardent  and  putrid  fevers  it  ought  to  be 
hurtful,  on  account  of  its  pov/er  of  volatilifing  the  falts,  and  cor¬ 
rupting  the  oils  of  the  animal  humours  In  thofe  cutaneous  e- 
ruptions,  which  are  commonly  but  improperly  termed  fcorbutic,  it 
fometimes  proves  a  fovereign  remedy,  at  other  times  fails.  I  once 
cured  a  wet  fcorbutic  eruption  in  the  hands,  after  a  mercurial  fali- 
vation  had  been  found  ineffectual,  by  cauhng  the  patient  drink  a- 
bove  an  Englifh  pint  of  oifter-lhell  lime-water  every  day  for  two 
months,  and  now  and  then  walh  her  hands  with  it. 


SECT.  X. 


Experiments  njoith  Ume-^atery  foap-leys^  foap^ 


S  it  appears  from  Dr  Hales’s  experiments,  that  foap  is  poffeffed 


“■  of  a  conhderable  power  of  diffolving  the  ftone,  and  that  this 
is  chiefly  owing  to  the  lime  that  enters  into  its  compofition,  I  was 
excited  to  make  fome  experiments  upon  it,  with  a  view  ftill  further 
to  difcover  wherein  its  virtue  lay,  and  what  proportion  it  bears  to 
that  of  lime-water ;  whether  lime-water  might  not  be  improved  by 
it  ;  and  how  far  their  lithontriptic  quality  is  deftroyed  by  the  fame 


things. 


62.  Havij^g  diffolved  potafli,  draeh,  11.  fern,  in  boiling  water, 
unc.  iv.  I  put  in  it  a  piece  of  A,  weighing  nine  grains,  which,  in 
fifteen  days  warm  digeflion,  loff  very  little  of  its  weight,  nor  was 
its  furface  foftened  to  any  depth.  However,  its  fubftance  feemed 
to  have  been  rendered  more  friable  j  for,  upon  pouring  boiling  wa¬ 
ter  on  it,  it  rent  in  feveral  places. 

63.  I  boiled  ftone  lime-water,  unc^  xiv.  with  potafli,  drach.  v.  into 
wic.  vi.  and  having  laid  a  piece  of  A,  of  eleven  grains  and  a  half, 


in 


*  See  above,  No.  10, 


IN  THE  CURE  OF  THE  STONE.  3S9 

in  it,  found  that,  after  (landing  twelve  days  in  a  gentle  heat,  it 
had  loll  (even  grains  and  a  half  of  its  weight. 

64.  A  pound  and  a  half  of  boiling  water,  in  which  an  ounce  of 
potaih  was  diifolved,  being  poured  on  two  ounces  and  a  half  of 
quick-lime,  aflbrded,  after  the  ebullition  was  over,  and  the  lime  had 
fallen  to  the  bottom,  a  very  fiery  corrofive  liquor  ;  which,  if  ap¬ 
plied  to  the  tongue,  in  the  fmalleft  quantity,  was  in  hazard  of  bring¬ 
ing  off  the  &in.  A  piece  of  A,  ten  grains  and  a  half,  v>ras  diffolved 
in  fifteen  or  fixteen  hours,  in  a  moderate  heat.  A  lixivium  of  the 
fame  kind,  which  I  made  afterwards,  but  which  did  not  fecm  fo- 
ffrong,  diffolved  a  piece  of  B,  three  grains,  in  twelve  hours  ;  while 
a  fragment  of  the  fame  calculus^  of  fourteen  grains,  required  three 
days  and  fx  hours  of  a  cold  maceration  in  aqua  fortis  ftmplex  to^ 
diffolve  it. 

The  great  diffolving  power  of  this  lixivium  muff  be  aferibed. 
to  the  change  made  on  the  alcaline  fait  by  the  quick-lime,  (See  a- 
bove,  p.  85.  and  86.),  for  a  ley  of  potafh  has  little  or  no  effedl  on. 
the  ftone. 

Instead  of  an  ounce,  I  diffolved  drach.  2.  of  potafli  in  lih.  i. 
fern,  of  water,  and  poured  it  on  quick-lime  as  above,  thinking  that 
the  lixivium  thus  procured  would  be  poff'elfed  of  a  greater  power 
of  diffolving  the  ftone  than  fimple  lime-water,  and  at  the  fame  time 
not  fo  acrid  as  to  be  in  danger  of  deffroying  any  parts  of  the  hu^ 
man  body ;  but  I  foon  found  that  any  advantage  I  expedled  from 
the  greater  lithontriptic  virtue  of  this  lixivium^  was  more  than  ba¬ 
lanced  by  the  acrimony  and  naufeoufnels  communicated  to  it  by' 
the  alcaline  fait. 

64.  Having  found  a  much  greater  power  of  diffolving  the  cal- 
calus  in  (hell  than  in  ftone  lime-water  f,  I  thought  it  worth  while 
to  try  whether  a  ley  made  with  ftiell-lime  and  potaih  v\  ould  prove 
a  ftronger  lithontriptic  than  common  foap-leys.  for  this  purpole  I 
poured  two  pounds  of  boiling  water  upon  four  ounces  of  purified 
potaih,  and  five  ounces  of  calcined  oifter-fhells  frefh  from  the  fire, 

and. 


•  Pharraacop.  Edinburgenf. 


f  See  above,  No.  14.  i8« 
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^nd  let  them  Rand  twenty-four  hours.  Then  into  a  phial-glafs  fil¬ 
led  with  this  ley,  I  put  a  piece  of  B,  thirteen  grains,  which,  after 
ten  hours  warm  infufion,  was  intirely  diffolved.  At  the  fame  time 
I  put  another  piece  of  B,  of  the  fame  weight,  into  the  common  ley 
with  which  they  make  foap  at  Glafgow.  After  fixteen  hours  warm 
infufion,  it  was  moflly  all  diffolved  into  a  white  powder  ;  and  the 
very  fmall  nucleus  that  remained  was  quite  rotten,  and  when  preffed 
between  one’s  fingers,  fell  down  into  a  white  mucilage. 

This  ley,  made  with  oifter-fliell  lime,  was  as  pellucid  as  water, 
and  not  fo  difagreeable  to  the  taftc  as  the  Glafgow  foap-Ieys  ;  for, 
when  mixed  w  ith  twelve  times  its  quantity  of  water,  it  was  lefs 
naufeous,  and  feemed  not  much  more  acrid  than  the  other  diluted 
with  fixteen  waters.  Its  fpecific  gravity  was  about  one  twenty-fourth 
part  lefs  than  that  of  the  common  ley.  Notwithftanding  all  which, 
we  fee  its  diffolving  power  was  above  one  third  ftronger. 

Hence,  in  cafes  where  it  is  thought  proper  to  order  foap-leys  for 
the  cure  of  the  ftone,  it  plainly  appears,  that  a  ley  of  potafh  and 
fhell-lime  is  preferable  to  common  foap-leys  ;  fince  it  is  lefs  difagree¬ 
able  to  the  tafte,  and  poffefles  a  much  greater  diffolving  power. 

Wh  i-le  the  Glafgow  foap-leys,  lime-water,  and  a  folution  of  foap, 
corrode  and  break  down  the  calculus  into  a  white  powder,  or  rotten 
fcales,  and  fo  are,  properly  fpeaking,  only  lithontriptics,  the  ley  of 
potafh  and  oilier  fliell-lime  melts  down  the  ftone  into  an  untRuous 
fubflance,  which  is  moflly  all  fufpended  in  the  pores  of  the  men- 
jlruum-,  and  therefore,  like  aqua  fortis,  or  fpirit  of  nitre,  may  be  pro- 
;perly  called  a  folvent  of  the  ftone. 

When  a  fragment  of  B  was  immerfed  in  this  ley  it  immediate¬ 
ly  fent  forth  from  every  part  of  its  furface  fmall  flreams,  as  it  were 
of  an  oily  fluid,  exhibiting  the  fame  appearance  in -the  ley  as  rum 
does  when  mixed  with  water.  This  may  be  obferved  by  holding 
the  phial  in  which  the  calculus  and  ley  are  contained  between  one 
and  the  light.  And  though  it  is  molt  remarkable  after  the  firfl  im- 
inerfion,  yet  it  continues,  in  fome  degree,  for  a  confiderable  time. 

The  calculus  immerfed  in  the  Glafgow  ley,  did  not  exhibit  any 
fuch  appearance ;  but  its  furface  quickly  became  all  over  white. 


To 
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To  two  ounces  of  purified  potalli,  and  three  and  a  half  ounces 
of  oifter-fhell  lime,  I  added  twelve  ounces  of  boiling  water.  After 
twenty-four  hours,  I  decanted  off  the  ley,  and  poured  it  upon  frefli 
calcined  fhells ;  by  which  means  it  acquired  a  yet  flronger  virtue  6f 
diffolving  the  calculus :  for  a  piece  of  B,  thirteen  grains,  was,  after 
eight  hours  warm  infnfion  in  it,  totally  difiblved.  Although  this 
ley  diffolved  the  Rone  twice  as  faR  as  the  Glafgow  foap-leys  ;  yet, 
mixed  with  equal  quantities  of  water,  it  was  lefs  naufeous  to  the 
taRe,  tho’  fomewhat  more  pungent. 

From  thefe  experiments,  it  is  reafonable  to  think,  that  if  they^yx? 
amygdalinus  of  the  London  Difpenfatory  were  made  with  a  ley  of 
purified  potafh  and  oiRer-fhell  lime,  inRead  of  common  foap-leys, 
it  would  be  full  as  agreeable  to  the  taRe,  and  poffeRed  of  a  greater- 
power  of  diffolving  the  Rone.- 

65.  A  piece  of  A,  of  feventeen  grams  and  a  half,  being  put  in  a 
folution  of  Alicant  foap  in  warm  water,  had,  after  fix  days  warm 
digeRion,  a  pretty  thick  white  cruR  all  round  it  ready  to  fall  off; 
which  being  removed,  the  undifiTolved  part  weighed  fourteen  grains. 
In  nineteen  days  it  was  reduced  to  fix  grains. 

In  order  to  know  whether  the  virtue  of  lime-water  might  not  be 
increafed  by  its  mixture  with  the  foap,  I  put  a  piece  of  A,  eighteen 
grains,  in  a  folution  of  foap  in  Rone  lime-water,  which,  after  lying 
five  days  in  it,  in  a  moderate  heat,  was  reduced  to  fix  grains,  feveral 
white  cruRs  having  fallen  off  in  this  time.  But  finding  it  had  loR 
none  of  its  weight,  and  that  no  farther  fenfible  imprefiion  was  made 
on  its  furface,  after  Randing  twenty-four  hours  longer,  and  obfer- 
ving  that  the  bottle  was  not  very  clofely  corked,  I  fufpedled  that 
the  folution  had  loR  its  virtues,  which  evidently  appeared  by  its  ha¬ 
ving  loR  all  taRe  of  the  lime-water;  I  therefore  put  the  calculus  in 
a  new  folution,  where  in  three  days  it  was  all  diffolved,  except  a 
fmall  nucleus  weighing  a  grain. 

Hence  it  appears,  that  a  folution  of  foap  in  Rone  lime-water, 
has  a  confiderably  greater  diffolving  power  than  either  a  folution  of 
foap  in  common  water,  or  than  Rone  lime-water  itfelf 


THE  VIRTUES  OF  LIME-WATER 


392 

166.]  Another  time,  when  I  made  the  fame  experiment,  I  did 
not  find  the  virtue  of  the  lime-water  fo  much  increafed  by  the 
foap  :  For  a  piece  of  B,  ten  grains,  put  into  the  like  folution, 
in  two  days  and  nine  hours,  only  lofl  a  little  more  than  three 
grains  ;  while  a  piece  of  the  fime  weight,  in  done  lime-water  alone, 
loft  in  that  time  two  grains.  Whether  the  foap  in  the  one  cafe  was 
better  than  in  the  other,  or  whether  the  due  proportion  in  mixing 
them  was  not  hit  in  this  laft  experiment,  I  cannot  pofitively 
affirm. 

It  may  be  proper  to  obferve,  that  the  lime-water  mufh  be  pretty 
hot  j  and  the  foap  and  it  muft  be  agitated  together  for  a  confider- 
able  time,  otherwife  they  will  not  unite. 

The  quick  diffolution  of  the  done  in  the  two  lad  experiments, 
affords  a  clear  reafon  for  the  fuccefs  which  attended  the  done  lime- 
water  in  Mr  Millar’s  cafe  ;  which  we  ought  to  confider  as  having 
had  its  efficacy  in  a  good  meafure  heightened  by  its  being  taken 
along  with  a  confiderable  quantity  of  foap. 

67.  Having  found  the  diffolving  virtue  of  oider-diell  lime-wa¬ 
ter  much  greater  than  that  of  dcne-lime,  I  thought  a  folution  of 
foap  in  it  would  have  proportionably  greater  etlhcd.  But  here  I 
was  difappointed  :  For  I  found  it  impodible  by  any  art  to  make 
them  unite ;  which  feems  to  be  owing  to  the  fea-falt  that  abounds 
in  the  oider-fhells,  and  which  the  calcination  does  not  entirely  de- 
droy.  Flowever,  as  the  cockle-diell  lime-water  (N*^  17.)  didblved 
foap,  I  fufpecled,  that,  if  oider-diells  were  long  expofed  to  the  wea¬ 
ther  before  calcining,  the  water  procured  from  them  might  pro¬ 
bably  do  fo  likewife.  Accordingly,  having  got  fome  that  had 
lain  long  upon  the  fea-fhore,  and  burnt  them,  I  found  the  lime- 
water  they  afforded  mix  with  foap  as  well  as  any  other*:  But  nei¬ 
ther  it,  nor  the  cockle-fiiell  lime-water,  feem  to  have  their  virtue 
fenfibly  increafed  by  the  foap. 

[67.]  Having 

*  I  boiled  fome  oider-fhells  four  or  five  hours,  changing  the  water  thrice  in  that  time, 
thinking  that  this  might  free  them  of  their  fait,  and  render  their  lime-water  mifcible  with 
foap  ;  but  without  any  effedl.  However,  I  would  advife  the  boiling  and  walking  of  thefe 
Ihells  before  they  are  calcined  j  as  It  feems  to  free  the  lime-water  of  foraewhat  of  a  fifty  tadc 
it  otherwife  has. 
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[^7.1  Having  poured  a  very  weak  folution  of  foap  upon  fome 
calcined  olller-fhells,  I  procured  a  liquor  tailing  fomewhat  of  foap, 
and  ftrongly  of  limej  which,  in  thirty-eight  hours  warm  digeftion, 
reduced  a  piece  of  B,  four  grains,  to  one  grain  and  one  third  of  a 
grain. 

After  this  I  diflblved  three  drams  of  foap  in  thirty-five  ounces 
of  boiling  water,  and  poured  it  on  five  ounces  of  calcined  oifter- 
fhells.  The  lixivium  which  they  afforded,  tailed  llrong  of  the  foap 
-as  well  as  lime,  and  was  pretty  pungent  and  difagreeable.  Being 
mixed  with  urine,  it  produced  the  fame  appearance  as  limple  lime-, 
water  but  railed  a  fmell  fomething  like  that  of  burnt  horn.  A 
piece  of  B,  three  grains  and  a  half,  being  immerfed  in  it,  was,  in 
twenty-four  hours  warm  digellion,  reduced  to  one  grain. 

68.  A  folution  of  foap  in  frelli  linall-beer,  had  no  effedl  in  dilTol- 
ving  fome  pieces  of  A,  although  allowed  to  lie  eight  days  in  it,  in 
a  moderate  heat. 

69.  A  folution  of  foap  made  in  one  part  of  malt  fpiiits,  and  two 
parts  of  water,  has  very  little  virtue,  though  more  than  the  preceed- 
ing. 

Thus  we  fee,  that  the  dilTolving  power  of  foap,  as  well  as  lime- 
water  'j'  is  dellroyed  by  fermented  liquors,  and  greatly  weakened 
by  fpirits ;  and  confequently,  that  it  is  proper  for  fuch  as  ufe  foap 
and  lime-water  to  abllain  from  thofe  liquors. 

70.  I  put  a  piece  of  B,  feven  grains,  in  a  folution  of  Alicant  foap; 
which,  by  being  kept  in  a  gentle  heat  for  four  days,  loll  two  grains 
of  its  weight. 

71.  At  the  fame  time,  I  infufed  two  pieces  of  B,  each  weighing ' 
-eight  grains  ;  the  one  in  two  ounces  of  the  above  folution,  wdth 
a  dram  of  white  fugar ;  and  the  other  in  two  ounces  of  the  fame, 
with  a  dram  of  honey :  The  calculus  in  the  folution  with  fugar  loll 
about  two  grains  in  four  days  warm  digellion,  while  the  other  was 
fcarcely  diminilhed  in  weight  above  grain. 

As  in  refining  fugar  a  good  deal  of  lime-water  is  employed,  this 
may  probably  be  the  reafon  why  it  deftroys  the  virtue  of  lime-wa- 

D  d  d  ter 

t  See  No.  24.  25,  26.  and  30.  above. 


*  See  No,  8.  above. 
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ter  lefs  than  almofl  any  other  fub fiance,  and  feems  fcarce  to  weaken 
the  diffolving  power  of  foap  at  all. 

From  this  experiment  it  appears,  how  much  the  lithontriptic 
virtue  of  Mrs  Stephens’s  medicines  muft  be  weakened,  by^her  order¬ 
ing  the  decoction  to  be  fweetened,  and  the  pills  to  be  made  up  with 
honey ;  and  that  in  place  of  it  the  fyrupus  de  faccharo  and  fugar  may 
be  fubftituted  with  confiderable  advantage. 

72.  I  infufed  a  fragment  of  B,  five  grains  and  a  half,  in  a  folu- 
tion  of  Alicant  foap,  made  in  a  llrong  decodlion  of  afparagus  j 
which,  after  digefling  warm  for  five  days,  had  loft  near  two  grains* 

73.  Most  people  have,  doubtlefs,  had  occafion  to  obferve,  that 
while  the  internal  part  of  Alicant  foap  is  of  a  blue  colour  marbled 
with  white,  its  furface,  which  is  expofed  to  the  air,  is  reddifh,  and 
fometimes  yellow  or  white.  Now,  as  by  the  above  experiments  we 
have  found,  that  the  lithontriptic  virtues  of  foap  and  lime-water  arc 
in  many  inftances  deftroyed  by  the  very  fame  things  j  and  as  lime- 
water,  by  being  expofed  to  the  air,  is  foon  rendered  eftete,  I  made 
the  following  experiment,  to  fee,  if  that  part  of  the  foap,  which  has 
its  colour  changed  by  the  air,  pofleffes  lefs  virtues  than  the  reft. 

Having  diflblvcd  fome  of  the  internal  blueilh  part  of  Alicant 
foap  in  warm  water,  I  infufed  in  it  a  piece  of  B,  fix  grains  j  which, 
in  three  days  warm  digeftion,  loft  near  two  grains. 

At  the  fame  time,  I  made  a  folution  of  equal  ftrength,  of  the  ex¬ 
ternal  part  of  the  fame  foap,  in  warm  water,  and  immerfed  in  it 
a  fragment  of  B,  fix  grains :  after  digefting  fifty-eight  hours  warm, 
and  fifteen  cold,  it  had  only  loft  about  three-fourths  of  a  grain. 

*  From  this  experiment  it  is  plain,  that  fuch  as  fwallow  foap  for 
the  ftone  or  gravel,  Ihould  carefully  throw  afide  that  part  of  it 
which  has  had  its  colour  changed  by  the  air ;  and  as  in  very  old 
foap  1  have  leen  this  abdut  one  third  of  an  inch  thick,  it  is  very  pro¬ 
bable,  that  two  ounces  taken  with  this  caution  will  have  as  much 
efFe<5l  as  two  and  a  half,  when  good  and  bad  are  fwallowed  both 
together. 

Hence  it  alfo  appears,  how  improper  it  is  to  make  foap  into 
•pills,  unlels  they  are  prefently  to  be  ufedj  and  confequently  how 

much 
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mucK  Mrs  Stephens’s  medicines  muft  have  fufFered  in  this  way. 
For,  as  the  air,  in  rendering  the  foap  effete,  adls  only  upon  its  ex¬ 
ternal  furface,  the  more  the  furface  is  increafed,  the  greater  will  the 
quantity  be  that  is  deprived  of  its  virtue.  Thus,  fuppofe  a  cubical 
piece  of  foap  of  four  inches,  made  into  twelve  or  fifteen  hundred 
pills,  its  furface,  which  was  before  only  ninety-fix,  will  now,  per¬ 
haps,  be  near  a  thoufand  fquare  inches ;  and  confequently,  in  a 
given  time,  the  pills  mufl  lofe  ten  times  more  of  their  virtue,  than 
fuch  a  piece  of  foap,  if  allowed  to  remain  whole.  Soap  feems  alfo 
to  be  rendered  a  good  deal  the  worfe  when  reduced  to  a  powder ; 
whereby,  not  only  its  lithontriptic  power  is  weakened,  by  its  fur* 
face  being  thus  increafed,  and  expofed  to  the  air,  but  the  watery 
and  oily  parts  of  the  foap  being  moflly  evaporated,  leave  the  alcaline 
fait  deprived  in  a  great  meafure  of  that  which  was  intended  to  cor- 
redl  it. 

75.  Dr  Hales  having  been  lately  informed,  that  oifler-fhell 
lime-water,  mixed  with  fpir,  nitri  dulcis,  in  the  proportion  of  an 
Englifh  pint  of  the  former  to  half  an  ounce  of  the  latter,  was  a 
more  powerful  folvent  of  the  done  out  of  the  body  than  the  lime- 
water  alone;  in  order  to  know  the  truth  in  this  matter,  he  added 
half  an  ounce  of  dulcified  fpirit  of  nitre  to  a  pint  of  oifter-fliell  lime- 
water,  made  by  pouring  a  gallon  of  water  on  a  pound  of  calcined 
fhells,  and  having  filled  a  phial  of  two  ounces  with  this  mixture,  he 
put  into  it  a  piece  of  a  large  calculus  X,  weighing  twelve  grains. 
At  the  fame  time  he  put  into  a  like  phial,  filled  with  the  lime-water 
unmixed,  another  piece  of  the  fame  calculus  Z,  weighing  eleven  grains. 
Both  thefe  phials  were  placed  in  a  heap  of  dung,  whofe  warmth  was 
ninety-four  degrees,  according  to  Farenheit’s  thermometer. 

After  forty-three  hours,  the  furfaces  of  both  thefe  flones  were 
covered  with  a  white  mucilage ;  but  there  was  much  lefs  of  this  on 
the  calculus  X  than  on  Z :  the  fame  difference  was  obferved  after 
fixty-thrce  hours ;  but  after  this  it  became  lefs  fenfible.  In  a  few 
days  after  the  phials  were  taken  out  of  the  dung,  the  lime-water  un¬ 
mixed  loft  its  diffolving  power  entirely;  but  that  to  which  the  dul- 
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cified  fpirk  of  nitre  was  added,  continued  for  two  months,  to  turn 
the  furface  of  its  calculus  to  a  very  thin  coat  of  white  mucilage. 

From  this  experiment,  which  the  Docdor  was  fo  good  as  to  com¬ 
municate  to  me,  it  appears,  that  dulcified  fpirit  of  nitre  rather 
weakens  than  increafes  the  diflhlving  power  of  oifter-fliell  lime-wa¬ 
ter  ;  but  that  this  lime-water  mixed  with  it  retains  a  lithontriptic 
virtue  much  longer  than  it  would  otherwife  do.  Whether  this  dif- 
folving  power,  which  continues  fo  long,  be  owing  to  the  lime-water 
being  preferved  from  becoming  effete,  by  the  Jpir.  nitr,  dulc. ;  or, 
whether  it  is  not  rather  to  be  afcribed  wholely  to  this  fpirit,  which,, 
when  mixed  with  common- water,  diffolves  the  ftone  I  fhall  not 
prefume  to  determine  j  though  the  latter  opinion  feems  moft  probable.. 

However,  fmce  dulcified  fpirit  of  nitre  does  not  much  abate 
the  virtue  of  lime-water,  and  is  itfelf  polfefled  of  a  lithontriptic 
power,  it  may  be  fafely  given  to  patients  who  are  under  a  courfe  of 
lime-water  for  the  ftone :  and,  as  it  is  a  good  remedy  for  wind  iii' 
the  flomach  and  guts,  provokes  urine,  allays  heat  and  thirfb,  pre¬ 
vents  putrefacSlion,  and  reflores  a  depraved  appetite  from  corrupted 
humours,  many  cafes  may  occur  where  it  may  be  prefcribed,  to 
great  advantage,  along  with  the  lime-water. 

We  have  obferved  above,  (N°  lo.)  that  lime  and  its  water  vola-,- 
tilize  the  falts,  and  corrupt  the  oils  of  the  animal  humours  ;  when; 
therefore  we  meet  with  calculous  patients,  whofe  fluids  have  a  more 
than  ordinary  tendency  to  putrefacflion,  it  might  be  very  proper  to* 
make  them  add  a  few  drops  of  dulcified  fpirit  of  nitre  to  every 
draught  of  the  lime-water. 

76.  A  piece  of  B,  twelve  grains,  being  infufed  in  fpirit  of  fea- 
falt  for  near  feven  days,  during  the  greateft  part  of  which  it  was 
kept  in  a  moderate  heat,  had  only  three  grains  of  its  fubftance 
diffolved. 

By  comparing  this  experiment  with  thofe  of  N°  17.  18;  19.  and 
[64.  ,  it  appears,  that  both  foap-leys  and  oifter-fliell  lime-water  are 
ftronger  dilfoivents  of  the  calculus  than  fpirit  of  fea-falt. 

Le 

•  Rutty’s  Exper.  on  Mrs  Stephens’s  medicines,  fedl.  >5.  cap.  35.  and  36, 
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If  an  ounce  of  fpirit  of  fea-falt  be  mixed  with  eight  or  ten  ounces 
of  fpring'water,  or  lime-water,  and  poured  upon  calcined  oifler- 
fhells  frefli  from  the  fire,  a  great  ebullition  and  heat  enfue.  After 
this  is  over,  and  the  lime  quite  fallen  to  the  bottom,  a  clear  liquor 
remains  above ;  which  being  filtered  through  a  piece  of  flannel, 
is  as  pellucid,  and  void  of  colour  as  water.  This  ley  has  no  fmell; 
but  a  pretty  ftrong  faline,  and  fomewhat  pungent  tafte,  with  a 
fmall  degree  of  aftringency.  If  it  retains  any  thing  of  the  peculiar 
fmell  or  tafte  of  the  fpirit  of  fea-falt,  this  fliews  that  the  fpirit  has 
not  been  thoroughly  faturated  by  the  lime.  To  prevent  this,  I 
found  it  of  ufe,  to  mix  with  the  fpirit  of  fea-falt  and  water,  before 
I  poured  them  on  the  lime,  a  fmall  proportion  of  purified  potafli. 

This  ley  of  fea-falt  and  fliell-lime  has  very  little  virtue  in  difTol- 
ving  the  calculus.  It  is  true,  that,  after  lying  fome  time  in  it,  in  a 
moderate  heat,  the  furface  of  the  ftone  becomes  white,  and  throws 
off  a  few  rotten  fcales  ;  but  it  is  three  or  four  times  longer  in  diffol- 
ving  than  in  oifter  lime-water.  And  I  have  obferved,  that  when  no> 
potafh  was  added  to  the  fpirit  of  fea-falt,  although  the  ley  were- 
pretty  free  of  the  peculiar  tafte  of  the  fpirit  ;  >  yet  it  feemed  to  have- 
no  power  almoft  at  all  of  diflblving  the  ftone.. 

Hen.ce  we  fee,  that  while  in  foap-leys  the  diftblving  power  of 
quick  lime  is  greatly  heightened  by  the  addition  of  an  alcaline  fait, 
which  of  itfelf  has  little  or  no  lithontriptic  virtue;  this  fame  qua¬ 
lity  of  the  lime  is  greatly  weakened,  or  entirely  deftroyed,  by  an  acid 
fait,  which  is  naturally  a  folvent  of  the  calculus. 

The  quack-medicine  fold  at  London,  under  the  name  of  the  //- 
quid JIjcU,  faid  to  be  calcined  fliells,  reduced  to  a  liquid  form,  and 
difcovered  by  Baron  Shawenberg,  a  German  nobleman,  feems  to  a- 
gree  in  every  quality  with  a  ley  of  fpirit  of  fea-falt,  potafti,  and 
ftiell-lime  f.  They  have  precifely  the  fame  colour  and  tafte  ;  mixed 
with  fpirit  of  vinegar  or  fpirit  of  vitriol,  neither  of  them  ef- 

fervefce 

♦  According,  to  the  ftrength  of  the  fplrlc. 

•j-  Dr  Linden,  in  an  appendix  to  his  late  book  on  mineral  waters,  has  given  us  feveral  pro- 
cefles  for  making  the  liquid  fhell  ,;  concerning  the  virtues  of  which,  he  talks  more  in  the  ftyle 
of  an  empyrick,  than  of  a  phyfician.  His  lecond  method  of  making  it,  is  by  pouring  a-, 
pound  and  a  half,  of  water  on  calcined  oifter-ftiells  and  fal  anmo7t  criid.  each  a  pound.. 
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fcrvefce  ;  Hence  they  they  are  not  alcaline.  With  a  ley  of  potafh^ 
they  make  no  ebullition,  but  are  turned  into  a  white  coagulum. 
Upon  adding  oil  of  vitriol  to  them,  a  violent  ebullition  enfues, 
with  a  ftrong  fmell  of  fpirit  of  fea-falt,  and  a  white  coagulum  falls  to 
the  bottom.  When  mixed  with  a  folution  of  mercury  in  aqua  for^ 
iiSf  they  immediately  precipitate  the  mercury. 

A  piece  of  B,  four  grains,  after  twenty-eight  hours  warm,  and 
as  long  cold  digeflion,  in  a  fmall  phial  full  of  the  liquid  fhell,  had 
only  half  a  grain  of  its  fubflance  diflblved. 

Hence  it  appears,  that  this  medicine  is  neither  acid  nor  al¬ 
caline,  contains  little  of  the  virtue  of  the  calcined  Ihells,  and  has 
but  a  very  inconliderable  power  of  diffolving  the  ftone.  How 
juftly  then  it  is  faid  to  diffolve  the  calculus  out  of  the  body  in  a  few 
hours,  in  a  moderate  heat,  or  has  been  extolled  as  a  grand  alcali^ 
and  a’  powerful  folvent  of  the  ftone  in  the  bladder,  is  left  to  every 
one  to  judge. 


SECT.  XI. 

Of  the  a^iion  of  Ume-ivater  in  difolving  the  fone, 

ALTHO’  it  is  of  much  greater  importance  to  mankind  to  know 
that  a  certain  remedy  is  able  to  cure  this  or  the  other  difeafe, 
than  to  be  informed  of  the  precife  manner  in  which  it  produces 
this  effedl ;  yet,  to  invefligate  the  operation  of  medicines  in  the  cure 
of  difeafes,  is  not  only  a  liibjedl  worthy  of  a  phyfician,  and  highly 
entertaining  to  a  philofophical  mind,  but  is  alfo  of  very  confider- 
able  ufe  in  pra(51ice;  for  it  is  likely,  that  a  medicine,  whofe  real 
nature  and  manner  of  adling  upon  the  human  body  are  known, 
will  be  more  judicioufly  and  happily  applied  in  the  cure  of  difeafes, 
than  one,  whofe  unknown  nature  and  fpecific  operation,  fcarcely 
afford  any  indication  in  what  particular  ftages  of  a  difeafe,  or  cir- 
cumflances  of  the  patient,  it  may  be  ufed  with  the  greateft  profpe(5l 
of  fuccefs,  and  the  fmalleft  chance  of  mifehief  j  when  it  may  be 

*  moft 
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mofl:  proper  to  adminifter  it,  and  when  to  refrain  from  its  ufe. 
As  therefore  we  have  made  it  appear,  that  lime-water  not  only  dif- 
folves  the  calculus  out  of  the  body,  but  fometimes  even  while  in  the 
bladder ;  it  will  not,  I  hope,  be  looked  upon  as  an  ufelefs  inquiry, 
to  endeavour  to  point  out  the  particular  manner  of  its  operation. 

The  calculus  confifts  of  water,  earth,  air,  fait,  and  oil.  What¬ 
ever  menjlruuniy  therefore,  can  feparate  any  of  thefe  principles  from 
the  reft,  will  more  or  lefs  diftblve  or  break  the  ftone. 

As  lime-water  does  not  unite  with  oil,  it  is  not  probable,  that  it 
dilTolves  the  calculus,  by  adling  on  its  oleaginous  particles.  The 
water  which  is  in  the  ftone,  is  not  to  be  extradled  but  by  the  force 
of  fire  in  calcination,  and  the  earth  is  the  moft  fixed  and  immuta¬ 
ble  of  all  its  principles  ;  the  adlion  of  lime-water  therefore  in  dif- 
folving  the  ftone  muft  be  either  upon  its  fait  or  air.  With  refpeeft 
to  the  firft  of  thefe, 

Every  one  knows,  that  quick-lime  volatilizes  crude  fal ammoniac ^ 
and  lime-water  produces  the  fame  eftedt,  though  in  a  lefs  remark¬ 
able  degree.  And,  as  the  animal  falts  of  the  urine  and  calculus 
greatly  refemble  fal  ammoniac,  fb  we  find  that  lime  abls  upon  them 
all  in  the  fame  manner.  Thus  urine  mixed  with  quick-lime,  fends 
forth  a  penetrating  faline  urinous  vapour,  which  is  ftronger  or 
weaker  as  the  urine  is  ftale  or  frefh,  or  as  it  is  more  or  lefs  im¬ 
pregnated  with  falts.  Lime-water  has  a  fimilar,  but  much  weaker 
effedl.  Vid,  Sedl.  i.  7.  and  Sedl.  2.  10.  above. 

A  piece  of  a  calculus  which  had  been  in  my  cuftody  feven  or  eight 
years,  being  reduced  to  a  powder,  and  mixed  with  quick-lime,  upoa 
adding  warm  water,,  and  ftirrlng  the  mixture,  fent  forth  a  weak 
urinous  fmell  \  but  if  this  ft.one  had  been  recently  extradled  from 
the  bladder,  it  would  have  probably  afforded  a  ftronger  and  more 
penetrating  vapour,  v 

May  12.  1750.  I  put  an  ounce  of  gravel-ftones,  with  a  pound 
and  a  half  of  oifter-fhell  lime-water,  into  a  well  corked  bottle,  and, 
having  obferved  tliat  the  Hones  feemed  to  diftblve  no  more  after 
the  firft  eight  or  ten  days,  (though  kept  in  a  heat  of  about  100  de¬ 
grees  of  Fareuheit’s  thermometer),  on  the  28th  I  poured  ofif  the  lime- 

•waterj 
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water,  and  found  about  three  drams  of  the  calculi  undifTolved ;  the 
greateil  part  being  mouldered  down  into  a  white  chalk-like  pow¬ 
der. 

The  lime-water  had  a  yellowifli  colour,  and  a  very  particular 
kind  of  urinous,  (linking,  fulphureous  fmell,  not  eafily  to  be  de- 
icribed  in  words.  It  had  loll  all  taile  of  the  lime,  and,  in  place 
of  it,  had  got  a  very  difagreeable  one,  of  the  fame  nature  with  its 
fmell.  This  putrid  water,  after  being  expofed  to  the  air  three 
days  in  an  open  velfel,  loft  entirely  its  difagreeable  tafte  and  fmell, 
but  retained  its  yellowilh  colour.  Whence  we  are  led  to  conclude, 
that  as  the  colour  of  this  w^ater  proceeded  from  the  groffer  oil  of  the 
calculus^  which  is  not  volatile,  fo  its  fmell  was  owing  partly  to  the 
more  attenuated  oil,  and  chiefly  to  the  fait  of  the  calculus,  volati¬ 
lized,  and  changed  into  a  penetrating  vapour  by  the  aftion  of  the 
lime-water. 

It  is  obfervable,  that  as  fal  ammon.  mixed  with  lime-water,  hin¬ 
ders  it  from  throwing  up  any  fcum,  fo  the  lime-water  in  this  ex¬ 
periment  neither  afforded  any  earthy  cruft  while  kept  in  the  bottle, 
nor  afterwards  when  expofed  to  the  open  air. 

Nor  does  lime  adl  thus  in  volatilizing  the  falts  of  the  urine  and 
calculus  alone  ;  for  blood  frcfli  drawn  from  a  vein,  being  mixed 
with  equal  parts  of  lime-water,  immediately  acquires  a  kind  of 
burnt  urinous  fmell. 

From  wdiat  has  been  hitherto  offered,  it  may  feem  to  follow, 
that  lime-water  diflblves  the  ftone,  chiefly  by  volatilizing  its  fait ; 
But  then,  as  fixed  alcaline  falts  volatilize  fal  ammon,  and  the  fait  of 
urine  as  well  as  quick-lime,  it  might  be  expecled  that  a  folution  of 
potafh,  or  fait  of  tartar  in  water,  fliould  alfo  diflblve  the  ftone ; 
nay,  farther,  as  a  ftrong  lixivnnn  of  any  of  thefe  falts  acfts  much 
more  powerfully  in  volatilizing  aminoniacal  falts,  than  lime-wa¬ 
ter,  it  ought,  by  the  preceeding  experiments  and  reafoning,  alfo 
to  diflblve  the  ftone  more  quickly  than  this  water ;  which  however 
is  by  no  means  the  cafe  ;  for  although  a  ley  of  potafh  renders  the 
ftone  whiter,  more  friable,  and  fomewhat  rotten,  yet  it  does  not 
diflblve  it 

Since 

*  vide  Hales’s  ExpeP.  on  Mrs  Stephens’s  medicines,  and  No.  62.  above. 
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Since  therefore  fixed  alcaliiie  falts,  which  mix  eafily  with  oils, 
and  powerfully  volatilize  the  ammoniacal  fait  of  the  urine,  fliew 
very  little  power  of  diflblving  the  calculus,  the  principal  and  pecu¬ 
liar  a6lion  of  lime-water,  whereby  it  fo  remarkably  difiblves  thig 
concretion,  mult  confift  in  its  producing  fome  change  upon  the 
principles  of  the  ftone  different  from  what  fixed  alcaline  falts  are 
obferved  to  do.  But  the  only  thing  in  which  the  adlion  of  quick¬ 
lime,  and  of  fixed  alcaline  falts,  upon  fal  a?7iinon,  and  that  of  urine, 
differs,  is,  that  while  both  feem  equally  to  volatilize  thefe  falts,  the 
former  alfo  deftroys  their  power  of  effervefeing  with  acids,  and  fo 
changes  their  nature  as  to  render  them  incapable  of  being  reduced 
to  afolid  form.  The  virtue  of  lime,  therefore,  in  diffolving  the  cal¬ 
culus,  feems  to  proceed  from  that  power  which  it  pofleffes,  not 
merely  of  rendering  the  falts  in  this  concretion  volatile,  but  of  fub- 
tilizing  and  dividing  them  in  fuch  a  manner  as  thoroughly  to  de- 
ftroy  their  nature  and  texture  as  folid  falts. 

But  further,  fince  quick-lime  feems  to  owe  its  virtues  to  its  being 
deprived  of  its  air  by  calcination,  it  is  reafonable  to  think  that  lime- 
water  diffolves  the  calculus  partly  by  extracting  the  air  out  of  it.  No 
elaflic  air,  however,  is  generated  during  the  diffolution,  becaufe 
the  lime-water  extraCls  no  more  air  out  of  the  ftone  than  itfelf 
is  capable  of  abforbing. 

Soap-leys  ora  lixivium  of  potafh  and  quick-lime,  is  a  much  more 
powerful  folvent  of  the  ftone  than  either  lime-water  or  a  folution 
of  potafli  in  water  ;  becaufe  the  alcaline  fait,  after  being  deprived 
of  its  air  by  the  quick-lime,  becomes  much  more  acrid  and  cauftic 
than  it  was  before,  and  not  only  a6ts  more,  powerfully  on  the  fiilt 
and  air  in  the  calculus,  but  alfo  unites  more  readi'y  with  its  oil. 

When  a  fragment  of  a  calculus  is  immerfed  in  foap-leys,  there  ap¬ 
pear  to  iffue  from  almofl  every  point  of  its  furface  Jlriis,  or  oily 
ftreams,  which  run  through  the  ley,  exhibiting  much  the  fame  ap¬ 
pearance  that  alcohol  dots  when  mixed  with  water.  Are  thefe  Jiriis 
owing  to  elaflic  air  iffuing  from  the  furface  of  the  ftone,  in  order  to 
unite  with  the  alcaline  fait  of  the  ley,  which  has  been  deprived  of 

E  e  e  its 
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its  air  by  the  quick-lime ;  or  are  they  rather  owing  to  the  oil  and  faline 
parts  of  the  calculus,  upon  v/hich  this  menjinium  adts  powerfully  ? 

It  is  cbfervable,  that  while  lime-water  dilTolves  the  ftone,  it  does^ 
not  affefc  biliary  concretions,  though  much  lefs  firm  and  hard,. 
The  reafon  of  which  is,  that  the  former  abound  much  more  with 
fait  and  air  than  the  latter ;  and  we  have  fliewn  above,  that  the  li- 
thontriptic  virtue  of  lime-water  is  chiefly  owing  to  its  peculiar  ac¬ 
tion  upon  the  falts  and  air  of  the  ftone..  But  a  llxi'viuni  of  fait  of 
tartar,  although  it  has  little  influence  on  the  calculus,  diffolves  the 
biliary  concretions  *  ;  becaufe  the  alcaline  fait  unites  readily  with 
oil,  which  is  the  principle  that  abounds  moft  in  them.  If  lime- 
w^ater  diflblved  the  calculus  by  its  penetrating  detergency,  as  fome 
have  thought,'  ought  not  biliary  concretions  to  be  diflblved  by  it,, 
fmce  they  are  more  likely  to<  yield,  to  a  penetrating  detergent  men--- 
Jlruwn  than  urinary  Hones  ? 

Mr  Mo R And  has  remarked,  that  Mrs  Stephens’s  medicines  are 
not  fo  fuccefsful  in  young  as  in  old  patients  f ;  and  I  have  obferved. 
the  fame  thing  with  regard  to  lime-water  and  foap.  At  firfl  I  was 
ready  to  afcribe  this  to  children’s  not  taking  thefe  medicines  regu¬ 
larly,  and  in  the  proper  quantity;  but,,  upon  further  confideration,.. 

1  am  inclined  to  think  there  is  fomething  more  in  it,  cfpecially  fince 
Dr  Alflon,  who  has  of  late  publiflied  many  curious  experiments  on 
lime  and' its  water,  informed  me,  that  he  had  obferved  calculi  ex-- 
tradled  from  children  to  diflblve  more  flowly  in  lime-water  thauL 
thofe  which  were  taken  from  old  people. 

Ch  I  L  .DH  EN,  on  account  of  the  weak  flateof  their  digeftive  organs,, 
and  their  food  being  almofi;  wholely  of  the  acefcent  kind,  are  re¬ 
markably  fubjeff  to  acidities  in  the  prime  ‘u/V.  And  if  we  may  de¬ 
pend  upon  Mr  Hoinberg’s  experiments,  the  blood  of  young  animals, 
affords  a  greater  quantity  of  acid  than  the  blood  of  old  ones  J ;  nor' 
can  this  acid  be  wholely  deduced  from  the  fea-falt  in  their  bloody 
fince  in  older  animals  the  humours  abound  at  leafl;  as  much  with  this; 
fait  as  in  younger  ones.  It  is  not  improbable,  therefore,  that  in. 

children,/ 

*  Hales  s  Statics,  vol.  2.  p.  192. 

•}•  Memoircs  de  I’Acad.  des  fcrences,  17-41,  edit.  8vo,  p.  256.  268,  and  2/ 9% . 

%  Memoires  de  I’Acad.  des.  fciences,  1712. 
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children,  the  ammoniacal  fait  of  the  calculus  may  contain  a  greater 
proportion  of  acid  than  in  old  people.  And  as  clays,  or  argilla¬ 
ceous  earths,  are  faid  to  be  of  no  ufe  in  pottery  when  deprived  of 
their  acid,  becaufe  they  do  not  acquire  a  proper  firmnefs  and  cohe- 
fion  when  burnt;  fo,  perhaps,  the  done  in  old  people  may  be  of  a 
lefs  firm  cohefion,  becaufe  their  fluids  are  more  deftitute  of  an  acid 
than  thofe  of  children. 

The  medicines,  therefore,  againfl  the  ftone  are  probably  lefs  fuc- 
cefsful  in  young  than  in  old  patients  ;  not  only  becaufe  their  efiicacy 
mufl:  be  more  weakened  by  the  greater  proportion  of  acid  in  the 
prim£  <vi(S^  blood,  and  other  humours  of  the  former,  but  alfo  on  ac¬ 
count  of  the  greater  firmnefs  and  cohefion  of  the  parts  of  the  ftone. 


SECT.  XII. 

Of  the  cure  of  the  fene, 

Having  given  an  inftance  of  the  fuccefs  of  lime-water  in  dif- 
folving  the  ftone,  and  illuftrated  its  virtue  this  way  by  a  va¬ 
riety  of  experiments,  in  the  courfe  of  which  we  have  been  fo  lucky 
as  to  difcover  the  remarkable  virtue  of  oifter  and  cockle-fliell  lime 
above  ftone-lime  ;  it  remains  that  a  method  of  cure  be  laid  down, 
founded  upon  the  above  hiftory  and  experiments. 

I.  Fir  ST,  then,  I  would  advife  the  patient  to  fwallow  every  day,  in 
any  form  that  is  leaft  difagreeable,  an  ounce  of  the  internal  part  of  Ali- 
cant  foap  and  drink  three  Englifli  pints  or  more  of  oifter  or  cockle 
fhell  lime-water.  If  he  takes  the  foap  in  pills,  or  fliaved  down  as 
Mr  Millar  did,  he  may  divide  it  into  three  dofes  ;  the  largeft  to  be  ta¬ 
ken,  falling  in  the  morning  early  ;  the  fecond  at  noon  ;  and  the 
third  at  feven  in  the  evening;  drinking  above  each  dofe  a  large 
draught  of  the  lime-water;  the  remainder  of  which  he  may  take 

E  e  e  2  any 

•  The  external  part,  which  Is  difcoloured  by  the  air,  Is  deprived,  in  a  good  msafure,  of 
its  virtue.  See  No.  73.  above. 
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any  time  betwixt  dinner  and  flipper,  inRead  of  other  liquor  *.  The 
difagreeable  taRe  of  the  lime-water  may  be  blunted,  by  adding  a 
little  fweet-milk  to  it  ;  and  is  quite  deRroyed,  by  waRiing  one’s 
mouth  immediately  after  drinking  it  with  a  little  vinegar  and  wa¬ 
ter  ;  which,  however,  muR  be  carefully  fpit  out  again.  But,  if  the 
patient  finds  difficulty  in  taking  the  foap  in  this  form,  or  if  it  does 
not  fit  eafy  on  his  Romach,  let  him  dlffolve  an  ounce  of  it  in  an  En- 
glilh  pint  and  a  half  of  warm  lime  -water,  made  with  fhells  that  have 
been  long  expofed  to  the  weather,  and  take  this  at  three  different  times, 
drinking  the  reR  of  the  lime-water  by  itfelf.  If  it  fhould  happen, 
that  Riell  lime-water  cannot  be  had,  then  let  him  take  the  fiime 
quantity  of  Rone  lime-water,  with  at  leaR  an  ounce  and  a  half  o-f 
foap  ;  fince  its  diffolving  power  is  fo  much  increafed  by  it  .'f. 

It  is  obfervable,  that  a  folution  of  foap  in  lime-water  has  not  fb 
difagreeable  a  taRe,  as  a  folution  or  decoftion  of  it  in  common 
water. 

The  foap  is  not  only  proper  to  be  taken  along  with  the  fliell 
lime-water,  as  it  is  endued  with  a  confiderable  power  of  difiolving 
the  Rone,  but  likewife  as  it  will  deRroy  all  acid  humours  in  the  Ro¬ 
mach  and  guts,  contribute  greatly  to  keep  the  body  open,  and  pre¬ 
vent  any  coRivenefs  that  might  otherwife  be  occafioned  by  the 
lime-water. 

The  patient  Riould  begin  with  a  fmaller  quantity  of  the  lime- 
water  and  foap  than  what  is  mentioned  above  ;  at  firR  an  Engliffi 
pint  of  the  former  and  three  drams  of  the  latter,  taken  daily,  may 
be  enough.  This  quantity,  however,  he  may  increafe  by  degrees; 
and  ought  to  perfevcre  in  the  ufe  of  thefe  medicines  (efpecially  if 

he 

*  The  lead  proper  tirrie  for  t:.kmg  foap  and  linae  water,  (as  well  as  mod  other  medicines), 
is  Immediately  after  a  full  meal,  becaule  in  this  way  their  virtue  will  not  only  be  much  weak¬ 
ened  by  Leing  mixed  with  a  large  quantity  of  aliments  modly  acefeent,  but  they  will  not  be 
fo  readily  received  into  the  blood  when  the  domach  and  guts  are  previoufly  duffed  with  food, 
as  when  they  are  nearly  empty. 

f  A  folution  is  preferable  to  a  dccodlon.  See  No.  56.  above. 

See  No.  66.  above. 

Witli  regard  to  the  quantity  of  foap  to  be  taken  by  calcalous  patients,  Dr  Al'don  had  ju- 
drcict.fly  remarked,  that  no  more  is  to  he  ufed  than  keeps  the  body  gently  open  ;  for,  when  it 
purges,  what  goes  off  this  way  cannot  aft  on  the  done.  Differt,  on  quick-lime,  p.  25. 
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he  finds  any  abatement  of  his  complaints,  or  fymptoms  of  the  ftone 
diffolving)  for  feverai  months,  nay,  if  the  Rone  be  very  large,  for 
years,  v 

Further,  it  may  be  proper  for  the  patient  (if  he  is  feverely 
pained)  not  only  to  begin  with  the  foap  and  lime-water  in  fmall 
quantities,  but  alfo  to  ufe  the  fecond  or  third  lime-water,  inftead 
of  the  hrR.  Flowever,  after  he  has  been  for  fome  time  accuftomed  to 
thefe  medicines,  he  may  not  only  take  the  firfh  water,  but,  if  he  Ends 
he  can  eafily  bear  it,  heighten  its  diffolving  power  ftili  more,  by 
pouring  it  a  fecond  time  on  frelh  calcined  Ihelis  An  Englilh 
quart  of  this  ftrong  lime-water,  with  an  ounce,  or  an  ounce  and 
a  half  of  foap  diffolved  in  it,  and  taken  daily,  would,  I  dare  fay,  an- 
fwer  as  well  in  calcalous  cafes,  and  be  as  little  difagreeable,  as  any 
method  yet  propofed. 

During  a  courfe  of  lime-water  and  foap  for  the  ftone,  the  pa¬ 
tient  fliould  abftain  from  all  acid  and  fermented  liquors,  as  vine¬ 
gar,  wine,  ale,  beer,  cyder,  drr.  For  his  drink  he  may  have  milk 
and  water,  whey,  or  a  ptifan  made  with  roots  of  althea,  parfley,  and 
liquorice:  But,  if  he  has  been  accuftomed  to  more  generous  liquors, 
and  cannot  confine  himfelf  thus  far,  he  may  be  allowed  a  little 
mountain  Malaga,  or  fome  weak  punch,  made  without  any  acid  j  bur, 
as  the  virtue  of  foap  is  much  weakened  .when  diffolved  in  punch  f, 
and  entirely  deftroyed  by  fpirits  J ;  and  as  quick-lime  has  its  na¬ 
ture  confiderably  changed  by  them  ||,  they  ought  not  to  be  drunk 
by  themfelves,  not  even  in  punch  to  any  great  quantity.  It  will 
alfo  be  proper  to  be  fparing  in  the  ufe  of  fait  meats  and  ho- 
ney-j-f,  and  to  refrain  from  all  fruits  that  have  any  acidity  or  fharp- 
nefs  Xt  >  while,  on  the  other  hand,  milk  and  fugar  ||||  and  animal 
food,  with  the  vegetables  mentioned  N®  39. — 45.  may  be  fafely 
ufed. 

It  may  be  worth  wdiile  here  to  take  notice,  that  fome  who  have 
advifed  Mrs  Stephens’s  medicines,  or  foap  and  lime-water,  for  the 

cur-e: 

*  Vid.  Seft.  3.  No.  21.  above,  f  See  No.  69.  above.  Hales’s  Experiments,  p, 

D  See  No.  i.  &  2.  above.  No.  50.  -f-f  No,  34.  Sc'ji,  No.  36.  &  38.. 

y  No,  33.  &  34. 
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cure  of  the  Rone,  have,  at  the  hiiiie  time,  moll  injudicioully  recom¬ 
mended  Dr  Lobb’s  diet  for  calculous  patients - Dr  Lobb  has  dif- 

tributed  our  vegetable  aliments  into  three  clalTes,  <viz.  thofe  which 
have  fome  confiderable  power  of  diffolving  fofter  kind  of  gravel- ftones, 
thofe  which  have  a  weaker  diflblving  power  than  the  former,  and 
thofe  which  have  no  diflblving  power  at  all :  but  it  is  to  be  obfer- 
ved,  that  of  the  articles  in  the  firfl  and  fecond  claffes,  which  are  al- 
ledged  to  have  fome  lithontriptic  power,  more  than  one  half  are  of 
an  acid  or  acefcent  nature,  and  confequently  mull  greatly  dellroy 
the  virtue  of  foap  and  lime-water  ;  a  few  days  ufe  of  which  will 
communicate  more  of  a  diflblving  quality  to  the  urine  than  as  ma¬ 
ny  years  perfeverance  in  Dr  Lobb’s  diet. 

As  the  cure  depends  upon  the  urine  being  ftrongly  impregnated 

with  the  virtues  of  the  lime-water,  the  patient  ought  to  drink  no 

more  of  any  other  liquors  than  is  neceffary  to  quench  his  thirft, 

and  fliould  retain  his  urine  as  long  as  he  can  without  uneafinefs, 

that  it  may  have  the  greater  time  to  adl  upon  the  furface  of  the 

/ 

Rone. 

If,  from  catching  cold,  or  too  violent  motion  or  exercife,  the  pa¬ 
tient’s  pains  fliould  happen  to  be  greatly  increafed,  it  will  be  proper 
to  leffen,  or  even  to  abRain  for  a  few  days  from  his  medicines,  and 
to  have  recourfe  to  opiates,  emollient  clyRers,  fomentations,  and 
warm  baths.  If  the  foap  and  lime-water  fliall  occafion  a  greater 
heat  and  thirR  than  ufual,  thirty  or  forty  drops  of  dulcified  fpirit 
of  nitre  may  be  taken  in  a  draught  of  lime-water  twice  or  thrice 
a-day 

If  the  lime-water  fliould  chance  to  occafion  coRivenefs,  it  will  be 
proper  now  and  then  to  take  a  pill,  of  equal  parts  of  aloes  and 
foap,  or  any  other  of  the  purgatives  mentioned  N°  yi.  55. 

If,  iiiRead  of  the  foap,  a  quarter  of  an  ounce  of  a  ley  made  with 
purified  potafli  and  calcined  oiRer-fhells,  diluted  with  five  ounces 
of  lime-water,  three  ounces  of  fweet  milk,  and  half  an  ounce  of 
fyrup  of  fugar,  were  fwallowed  twice  or  thrice  a-day  ;  it  would 
probably  be  not  more  burdenfome  to  the  Romach,  and  certainly 

would 


*  Vid.  Sea.  10.  No  75,  above. 
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would  contribute  more  to  the  fpeedy  dilFolutlon  of  the  Rone,  as  it 
is  poirelTcd  of  a  much  ftronger  lithontriptic  virtue  than  the  foap» 
And  this  ley  is  preferable  to  common  foap-leys,  as  we  have  already 
obferved  ;  not  only  upon  account  of  its  being  lefs  naufeous,  but 
alfo  as  it  is  a  more  powerful  folvent  of  the  calculus  *, 

But  if  we  fhould  meet  with  any  patients  who  have  an  invincible 
averfion  toToap  in  any  fliape,  or  to  whom,  upon  account  of  ulce¬ 
rations  in  the  urinary  palTages,  it  would  be  improper  either  to  pre- 
feribe  foap  or  this  alcaline  ley  ;  in  fuch  cafes  the  above  experiments  , 
give  us  reafon  to  think,  that  oilier  or  cockle  lliell  lime-water  alone,, 
drunk  in  large  quantities,  will  have  rather  a  greater  elFedl  in  diffol- 
ving  the  calculus  than  Hone  lime-water,  even  when  allilled  by  foap 
fo  that,  in  place  of  all  Mrs  Stephens’s  medicines,  which  to  many  deli¬ 
cate  people  can  be  of  little  ufe,  we  may  fubllitute  this  lime-water 
with  equal,  nay  perhaps  greater  fuccefs. 

To  render  this  llill  more  probable,  I  need  only  relate  the  follow¬ 
ing  experiment. 

Dr  Hartley’s  mafs  of  foap,  lime,  and  fait  of  tartar  J,  which 
contains  every  thing  valuable  in  Mrs  Stephens’s  medicines,  is  by 
him  ordered  to  be  taken  from  three  to  four  ounces  a-day  ;  and  I 
have  often  preferibed  lime-water  from  three  to  four  Englilh  pints 
daily  :  To  know  therefore  from  which  of  the  two  medicines  the 
greatell  benefit  is  to  be  expelled  in  the  cure  of  the  Hone,  I  dillblved. 
that  gentleman’s  mafs  in  fixteen  times  its  weight  of  boiling  water, 
and  immerfed  in  it  a  piece  of  B,  of  thirteen  grains ;  and  at  the- 
fame  time  infufed  another  fragment  of  B,  of  the  fame  weight,  in 
oilier  lime-water,  made  with  fix  pounds  of  water,  to  one  pound  of 
frelh  calcined  Ihells.,  After  thirty-five  hours  warm  and  twenty-three 
cold  digellion,  the  fragment  in  the  lime-water  had  fix  grains  and 
a  half  of  its  fubllance  rotten  and  dillblved,  while  that  in  the  fo- 
iution  of  Dr  Hartley’s  mafs  had  only  loll  three  grains*. 

Dr 

*  See^bove^  No  [64  3 

•j*  Compare  the  experiments  of  the  diflblving  power  of  olfler  and  cockle  fiiell  lime  water,, 
No  14.— 20.  with  experiments  of  the  effects  of  a  folution  of  foap_  in itone  lime-water,  No  66*. 

%  See  page  338,  above. 
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Dr  Hartley,  in  his  Latin  epiftle  to  Dr  Mead,  has  propofed  a 
variety  of  methods,  in  which  powder  of  lime,  foap,  foap-leys,  or 
fixed  alcaline  fait,  may  be  taken  for  the  cure  of  the  Rone :  but  as 
the  following  compofition,  which  was  communicated  to  me,  at  his 
defire,  by  Dr  Hales,  difters  in  fome  things  from  any  of  the  for7milas 
in  his  epiRle,  I  fliall  here  give  it  to  the  public. 

Take  Alicant  foap  Riaved,  eight  parts,  oiRer-Riell  lime,  one 
part ;  pour  upon  them  a  little  water,  and  beat  them  into  a  fofc 
“  uniform  mafs :  then  diffolve  this  mafs  into  an  emulRon,  by  adding 
more  water,  fo  as  to  make  Rx  quarts  of  emulRon  from  every  pound 
“  averdupois  of  foap.  Let  this  emulfion  Rand  expofed  to  the  air  for 
a  month  in  a  wide-mouthed  veffel,  being  Rirred  frequently  and 
laved  in  and  out  of  the  veRcls,  as  in  cooling  liquors.  By  this 
“  means  it  wdll  become  mild  to  the  taRe,  Romach,  and  urinary  paf- 
“  fages.  Thedofe  is  half  a  pint  three  times  a-day.  It  may  be  call- 
“  ed  the  alcaline  emulRon  for  the  cure  of  the  Rone.” 

Alt  ho’  it  is  probable  that  this  emulRon,  like  the  folution  of  Dr 
Hartley’s  mafs  above  mentioned,  would  diflblve  the  calculus  out  of 
the  body  more  flowly  than  Rrong  oiRer-fliell  lime-water ;  yet  it 
may  perhaps  produce  as  great  or  greater  elFecls  in  the  body,  becaufe 
it  contains  a  certain  quantity  of  lime  not  fully  flaked,  which  muR 
therefore  communicate  its  virtues  to  all  the  humours  it  meets  with 
in  its  paflTage  thro’  the  Romach  and  inteRines.  However,  as  the 
fafeR,  and  leaR  oflenRve,  way  of  conveying  the  virtues  of  lime  into 
the  blood,  is  by  drinking  its  water ;  and  as  this  water,  by  being 
poured  a  fecond  or  third  time  upon  frefli  calcined  fliells,  may  have 
its  Rrength  and  dilTolving  power  increafed  *  ;  I  would  Rill  prefer  it 
to  the  powder  of  lime,  in  whatever  form.  But,  in  cafes  where  the 
lime-water  and  foap  fail  in  giving  the  patient  relief,  the  above  e- 
mulRon  may  be  tried. 

Such  as  have  no  Rone  in  the  bladder,  but  are  fubje(5l  to  frequent 
fits  of  gravel  in  the  kidneys,  might  very  probably  prevent  thefe,  by 
drinking  every  morning,  two  or  three  hour^  before  breakfaR,  an 
Englifh  pint  of  oiRer  or  cockle  fliell  lime-water  j  which  though  it 

might 


*  Vid.  fed.  3.  No.  21.  aLove, 
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might  be  too  fmall  a  quantity  to  have  a  fenfible  effect  in.  difToIving 
the  ftone,  yet  would  probably  prevent  any  new  concretions. 

Patients  who  have  fmall  flones  in  their  kidneys,  often  pafs  (e- 
fpecially  before  a  nephritic  paroxyfm)  dark-coloured  urine,  very  much 
refembling  mofs-water  or  coffee,  and  frequently  feel  fome  kind  of 
dull  pain  or  uneafinefs  in  that  part  of  their  back  where  the  kidneys 
lie.  I  have  known  fome  patients,  who,  after  difeharging  this  kind 
of  urine  forfeveral  weeks,  have  in  two  or  three  days  voided  70  or 
80  fmall  flones,  like  pin-heads;  after  which  they  continued  for  a 
confiderable  time  free  of  all  gravelilh  complaints. 

The  dark  colour  of  the  urine  in  thefc  cafes,  is  owing  to  blood 
mixed  with  it,  which  ouzes  flowly,  and  in  fmall  quantity,  from 
the  veffels  of  the  kidneys  eroded  by  the  rough  furfaces  of  the  flones 
lodged  in  them.  This  blood  does  not  run  into  clots,  becaufe  it  is 
mixed  with  the  urine  gradually,  and  only  in  a  fmall  proportion,  and 
it  lofes  its  red  colour,  by  being  retained  a  confiderable  time  in  the 
body,  before  it  is  evacuated.  In  like  manner,  blood  ouzing  flowly 
from  the  fmall  veffels  of  the  flomach,  and  lying  there  for  fome 
time,  is  vomited  up  of  a  dark  coffee-colour,  and  often  miflaken  for 
black  bile;  whereas,  when  it  flows  in  a  greater  dream,  and  from 
larger  veffels,  it  is  thrown  up  with  its  natural  colour,  either  in  clots 
or  in  a  fluid  form.  The  bed  remedies  for  this  dark  coloured  urine, 
are  mucilaginous  drinks,  fuch  as  Arabic  emulfion,  a  decodlion  of 
althea  root,  or  an  infufion  of  lint-feed,  which  defend,  in  fome  de¬ 
gree,  the  veffels  of  the  kidneys  againd  the  roughnefs  of  the  fmall 
dones  lodged  in  them ;  and  lime-water,  which,  while  it  foftens  and 
renders  fmooth  the  furfaces  of  thefe  dones,  has,  at  the  fame  time, 
a  tendency  to  heal  the  eroded  parts.  Proper  dofes  of  opium  are  alfo 
ufeful,  as  they  not  only  facilitate  the  expulfion  of  the  fmall  dones 
lodged  in  the  kidneys,  but  led'en  their  power  of  doing  mifehief 
while  they  remain  there. 

II.  In  order  to  render  the  cure  of  the  done  in  the  bladder  dill 
more  fpeedy,  I  diall  offer  a  propofal  which,  how  far  it  may  fucceed, 
is  left  to  the  judgment  and  experience  of  others. 

F  f  f 
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It  is  this,  that  fiich  perfons  as  have  a  Rone  in  the  bladder^ 
Rionld,  at  the  fame  time  they  are  taking  the  medicines  above  di- 
recled,  have  four  or  Rve,  or  more  ounces  of  tepid  fliell  limc- 
watQT  injedled  into  their  bladder  every  day,  to  be  retained  as  long 
they  can  without  pain ;  for  which  purpofe  they  ihould  evacuate 
their  urine  immediately  before  the  injedlion.  Were  it  not  for  the 
trouble  of  introducing  the  catheter,  fuch  injection  might  be  made 
twice  or  thrice  a-day ;  and  if  a  flexible  catheter  could  be  always 
kept  in  the  bladder  it  might  be  done  as  often  as  one  pleafed,  and 
fo  the  diflblution  of  the  largeR  Rones  might  be  quickly  procured. 

It  may  perhaps  be  proper  to  let  the  patient  drink  lime-water  fome 
weeks  before  he  ufes  it  by  way  of  injeclion,  in  order  to  mitigate  his 
pains,  and  take  off  that  tendernefs  of  the  internal  coat  of  the  blad¬ 
der,  which  generally  attends  this  difeafe ;  after  which  he  will,  with 
lefs  difficulty,  be  able  to  retain  it  when  injected,  fo  as  it  may  haver 
time  to  act  on  the  furface  of  the  Rone.. 

Thf  injetflion  of  warm  water  into  the  bladder  has  often  been; 
pra(5tifed  in  order  to  the  high  operation  for  the  Rone  j  and  if  then 
it  was  fometimes  attended  with  bad  confequences,  this  feems  to  have 
been  owing  to  the  great  quantity  injecSted,  whereby  the  mufcular  - 
fibres  of  the  bladder,  which  refiR  fuch  diRenflon,  were  too  much 
and  too  fuddenly  Rretched  :  But  in  the  prefent  cafe  (unlefs  the. 
Rone  be  very  large)  fo  fmall  a  quantity  will  be  fufficient,  that  if  it 
be  cautioufly  gone  about,  I  do  not  fee  any  hurt  it  can  do.  And  as 
from  the  quantity  to  be  injedled,  no  bad  confequences  are  to  be 
feared  fo  neither  is  it  probable,  that  from  the  quality  of  the  li¬ 
quor  any  would  arife  :  For  lime-waterj  we  fee,  may  be  taken  into 

the 

*  Heifl;  Chirurg  p.  883.  and  938. 

f  In  Lc  Dran’s  Obfervat  80.  we  find  a  decoftion  of  marfhmallows  was  injeefted  Into  the 
bladder,  rnorn'ng  and  evening,  for  a  confiderable  time,  without  the  fmallelt  inconveniency, 
and  with  remarkai'le  good  fuccels  in  that  particular  cafe  ;  which  was,  as  he  calls  it,  vefj/^ 
racornle.  To  fave  the  trouble  of  introducing  the  catheter  twice,  he  let  it  remain  in  the  blad¬ 
der  from  the  morning  till  after  the  evening  injetSion  was  over.  And  in  Dr  Hales’s  Statics, 
vol  2.  o  212.  we  are  told,  that  in  four  hours  time  he  caufed,  by  means  of  a  double  catheter 
there  deferibed,  900  cubic  inches,  or  three  Rnglifh  gallons  of  warm  water,  to  flow  in  and 
out  of  a  hitch’s  bladder  in  a  continual  ftream,  without  the  leaft  harm  or  inconveniency  to  the 
annual,  that  he  could  perceive. 
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the  flomach  in  great  quantities  without  any  harm  ;  it  is  made  ufe 
of  to  waih  fores  with  very  good  fuccefs  :  And,  as  fometimes  along 
with  the  flone  there  are  fmall  ulcers  or  excoriations  in  the  bladder, 
the  lime-water,  either  injected  or  taken  by  the  mouth,  will  difpofe 
them  to  heal,  inflead  of  having  any  of  the  bad  effects  which  are 
to  be  feared  from  Mrs  Stephens’s  medicines,  which  render  the  urine 
highly  alcaline  ;  and  of  which  I  had,  fome  years  fince,  occafion  to 
fee  an  inftance  in  a  patient,  who  having  feveral  fymptoms  of  a 
Rone  in  the  bladder,  had  frequently  taken  a  good  deal  of  foap,  by 
which  his  pains,  efpeclally  in  making  urine,  were  always  fo  great¬ 
ly  increafed,  that  he  was  obliged  to  lay  afide  the  ufe  of  itj  but, 
upon  inquiring  more  narrowly  into  his  cafe,  I  found  he  had,  along 
with  the  Rone,  an  ulcer  in  his  bladder,  and  pafTed  conliderable  quan¬ 
tities  of  purulent  matter.  Agreeably  to  this,  Mr  Morand  has  obfer- 
ved,  that  in  fuch  cafes  where,  along  with  the  Rone,  there  were  any 
ulcerations  in  the  bladder,  Mrs  Stephens’s  medicines  always  occa- 
fioned  great  pain  and  uneafmefs  *  ;  while,  on  the  other  hand.  Dr 
Langrifli  found,  that,  when,’ by  injecting  too  great  a  quantity  of 
foap-leys,  he  had  made  dogs  void  blood  with  their  urine,  lime-wa¬ 
ter  would  immediately  be  retained  in  the  bladder  without  any  un- 
eaRnefs,  and  quickly  heal  the  fmall  vellcls,  which  the  acrimony 
of  the  foap-leys  had  eroded  f . 

That  the  injedlion  of  lime-water  into  the  bladder  may  be  ren¬ 
dered  more  fafe,  and  attended  with  lefs  uneafmefs,  two  fcruples  or  a 
dram  of  Rarch  may  be  diRblved  in  fix  or  eight  ounces  of  oiRer  lime- 
water,  and  juR  brought  to  boil  over  the  fire,  Rirring  it  all  the 
while  :  For  having  put  a  piece  of  B,  feven  grains,  in  fuch  a  mix¬ 
ture  as  this,  in  three  hours  time,  there  was  a  white  rotten  criiR 
formed  all  round  it,  which  fell  off  upon  fliaking  the  glafs,  and,  in 
twenty-four  hours  time,  above  a  grain  of  it  was  diffolved.  The 
heat  ufed  in  this  experiment  did  not  exceed  loo  degrees  in  Faren- 
heit’s  thermometer. 

F  f  f  2 


•  Mcmoires  de  I’Acad.  des  fciences,  an,  1740. 
I  Phyfical  Experiments,  p.  19, 
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Th  e  fourth  part  of  the  yolk  of  an  egg  being  mixed  with  fix 
ounces  of  lime-water,  does  not  weaken  its  virtues  any  more  than 
the  Rarch,  and  may  occafionally  be  ufed  in  place  of  it. 

I  tried  alfo  gim,  Arab,  and  fern.  Uni ;  but  they  both  dellroyed  the 
virtue  of  lime-water  more  than  the  ftarch  or  egg. 

I  was  very  much  pleafed  to  find,  that  the  propofal  I  had  made 
in  the  firft  edition  of  this  efiay,  of  injedling  lime-water  into  the 
bladder,  with  a  view  to  the  diflblution  of  the  ftone,  had  engaged 
the  ingenious  Dr  Langrifli  to  purfue  this  matter  a  good  deal  fur¬ 
ther.  This  gentleman,  in  his  Phyfical  experiments  upon  brutes, 
publiflied  in  1746,  has  fhewn,  that  the  bladders  of  dogs  can  not 
only  bear  ftone  and  oifter  fliell  lime-water  injedled  twice  a-day  for 
a  month,  without  any  pain  or  ill  eftedl  following,  but  lime-water 
mixed  with  foap-leys,  in  the  proportion  of  fifteen,  twenty,  or  twen¬ 
ty-five  drops  of  the  latter,  to  each  ounce  of  the  former  j  provided 
a  little  ftarch  be  added  to  blunt  the  acrimony  of  the  foap-lcys. 

In  the  year  1744,  Mr  John  Campbell,  late  furgeon  in  this  place, 
at  my  defire,  inje(5led  near  two  ounces  of  oifter-fliell  lime-water,  in 
which  a  little  ftarch  was  difiblved,  into  the  bladder  of  a  boy  about 
ten  years  of  age,  who  had  been  taken  into  the  Royal  Infirmary  to  be 
cut  for  the  ftone.  We  direefted  him  to  empty  his  bladder  before  the 
injection  was  made,  and  he  retained  it  without  any  pain  or  uneafi- 
nefs  for  near  three  hours. 

Mr  Campbell  after  this  injedled,  into  the  bladder  of  a  man, 
lime-water  unmixed  with  any  thing  to  foften  it ;  which,  however, 
gave  no  pain  nor  uneafinefs,  although  retained  a  confiderable  time. 
So  that  from  thefe  trials  upon  the  human  body,  and  Dr  Langrilh’s 
experiments  upon  dogs,  it  appears,  that  the  only  thing  wanting  in 
order  to  the  dilTolution  of  the  ftone  by  injeclions,  is  an  eafy  way 
of  conveying  thefe  into  the  bladder  ;  for  the  introducing  a  com¬ 
mon  catheter  twice  or  thrice  a-day  would  neceftarily  give  a  good 
deal  of  uneafinefs,  and  foon  fret  the  parts  ;  and  it  is  not  ealy  to 
contrive  a  flexible  catheter  that  could  be  always  retained  in  the 
bladder,  without  confiderable  inconveniency.  I  have  for  fome  time 
entertained  an  opinion,  that,  if  a  fyringe  was  made  with  a  fmall 

pipe 
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pipe  joined  to  it,  which  might  be  Introduced  three  or  four  inches 
into  the  urethra,  and  the  penis  grafped  pretty  firmly,  fo  as  that  it 
lliould  clofely  embrace  the  pipe  of  the  fyringe,  a  liquor  might  be 
puflied  with  fuch  force  into  the  urethra,  as  to  overcome  the  re- 
fiftance  of  the  fphin6ier  vefiae,  and  make  its  way  into  the  bladder, 
without  doing  any  harm,  or  giving  much  pain And  in  this 
opinion  I  have  been  confirmed  by  a  gentleman,  who  was  fome 
years  ago  my  patient  ;  for  he  afiiired  me,  that  he  had  frequently, 
without  any  catheter,  forced  the  fphinEler,  and  thus  injeded  lime_ 
water  into  his  bladder,  for  the  cure  of  an  ulcer  there.  Nor  do  I 
apprehend,  that  an  injedion  forced  into  the  bladder,  in  this  way, 
would  be  in  any  danger  of  penetrating  into  the  excretory  duds  of 
the  projlatic,  or  ^ejicults  feminales,  before  it  overcame  the  natural 
contradion  of  fphinSler. 

But  as  fome  of  my  friends,  for  whofe  judgment  I  had  a  great 
regard,  feemed  to  be  of  opinion,  that  the  fphin^er  of  the  bladder 
could  not  be  forced  in  the  way  jufl  now  mentioned,  I  did  not  pro- 
fecute  the  thing  any  farther ;  nor  did  any  one  elfe  take  the  hint, 
from  the  year  1747,  that  I  firft  pubiilhed  this  propofal  f,  to  June 
1752,  when,  in  order  to- be  fully  fatisfied  in  this  matter,  I  defired 
Mr  William  Butter  fludent  of  phyfic  to  try  whether  he  could  not 
injed  a  liquor,  in  the  manner  above  propofed,  into  the  bladders  of 
fome  of  the  patients  in  the  Royal  Infirmary ;  in  order  to  which,  I 
direded  him  to  get  an  ivory  pipe  made  of  about  4  inches  in  length, 
and  of  fuch  a  diameter  that  it  might  eafily  enter  the  urethra,  and  to 
mount  it  with  a.  bladder  in  the  fame  way  as  is  done  to  a  clylter- 
pipe. 

In  confequence  of  this,  Mr  Butter  procured  an  ivory -pipe  of  a- 
bout  4y  inches  in  length,  whofe  diameter  was  and  its  bore  of 

an 

*  Or  perhaps  it  might  do  better  if  there  was  an  Ivory  pipe  made  five  or  fix  inches  long, 
and  of  the  fize  of  a  common  catheter ^  with  a  fheep’s  bladder  tied  upon  its  great  end,  as  is 
ufually  done  in  clylter-pipes  :  For  if  the  injeftion  was  put  into  this  bag,  and  the  pipe  intro¬ 
duced  into  the  urethra,  it  could  be  much  more  equably  forced  into  the  bladder,  than  by  a 
fyringe,  which  is  apt  to  jerk,  and,  is  far  from  being  fo  much  at  one’s  command,  See'Laa*^ 
grilh’s  Experiments,  p.  51. 

t  Vid.  Edbburgh  Medical  Eflays,  edit.  3.  vol,  5.  part  2.  p.  228. 
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an  inch :  upon  the  great  end  of  this  pipe,  which  was  formed  like  a 
common  clyfter-pipe,  he  tied  an  ox’s  bladder;  and,  having  put  four 
or  five  ounces  of  warm  milk  and  water  into  it,  introduced  the  pipe 
near  four  inches  into  the  urethra  of  Thomas  M‘Gurfy,  aged  nineteen  ; 
then  direcling  him  to  grafp  his  penis  firongly  with  his  hand,  he 
pufhed  forward  the  injedlion  with  a  good  deal  of  force;  but,  thro' 
a  neglec5l  of  fome  of  the  direclions  to  be  mentioned  below,  little  or 
none  of  the  liquor  penetrated  into  the  bladder.  However,  after  a 
fe  w  unfucccfsful  trials,  he  puihed  firlf  four  ounces  of  milk  and  wa¬ 
ter,  and  afterwards  four  ounces  of  milk,  into  the  bladder  of  this  pa¬ 
tient,  without  giving  him  any’ pain  or  uneafinefs. 

But  as  this  experiment  did  not  fucceed  quite  fo  well  when  I  was 
prefent,  I  ordered  a  pipe  to  be  made  of  the  fame  diameter  with  the 
one  above  mentioned,  but  of  7  inches  in  length,  thinking  that,  by 
this  means,  the  injecled  liquor  might  be  made  to  adl  with  more 
force  upon  the  fphin^er  oi  the  bladder.  As  a  piece  of  ivory  could 
not  be  procured  7  inches  long,  the  pipe  was  made  of  tin.  Upon 
the  great  end  of  it  a  bladder  was  fafiened;  into  which  having  put 
five  ounces  of  flone  lime-water,  with  half  that  quantity  of  milk,  and 
firmly  tied  the  bag,  Mr  Butter  introduced  the  pipe  into  the  urethra 
of  the  before-mentioned  patient,  (till,  with  my  finger,  I  felt  the  point 
of  it  within  lefs  than  an  inch  and  a  half  of  the  anus")^  and  endeavour¬ 
ed  to  pu£h  forward  the  injeeSlion  by  ftrongly  prefiing  the  bag, 
which,  being  too  weak,  burft  before  almoft  any  thing  had  got  into 
the  bladder.  But,  having  afterward  procured  a  ftronger  bag,  he 
injeefted,  between  the  hours  of  two  and  eight  in  the  afternoon  of 
this  day,  four  different  times,  into  the  bladder  of  Thomas  M‘Curfy, 
five  ounces  of  tepid  oifter-'flicll  lime-water,  unmixed  with  any  thing. 
The  injeeflion  was  generally  performed  in  a  minute,  fometimes  a 
good  deal  fooner.  The  fame  afternoon,  viz.  June  30.  1752,  he  in- 
jedled  five  ounces  of  lime-water  into  the  bladder  of  Thomas  Sander- 
fon,  another  patient  in  the  Infirmary,  aged  30,  in  the  fpace  of  forty 
feconds.  Thefe  patients  neither  complained  of  pain  when  the  pipe 
was  introduced,  the  injedlion  pufhed,  nor  when  they  voided  the  lime- 
water  ;  only  M‘Curfy  faid,  he  perceived  a  little  more  Jiimulus  than 

when 
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•when  he  ufed  to  make  urine,  but  not  fo  much  'as  to  give  him  any 
uneafinefs  worth  mentioning.  They  had  no  inclination  to  empty 
their  bladder  immediately  after  receiving  the  injection,  and  were 
able  to  retain  it  without  any  dithculty.  Altho’  the  lime-water  in- 
jedled  was  perfeHly  limpid,  yet  when  they  voided  it,  after  having 
been  retained  foine  time  in  the  bladder,  it  had  a  turbid  appearance, 
and  looked  as  if  a  few  drops  of  milk  had  been  added  to  it.  That 
this  change  of  colour  in  the  lime-water  was  owing  to  the  urine 
mixed  with  it,  during  its  flay  in  the  bladder,  is  evident  from  fed. 

2.  No.  II.  where  it  is  (hewn,  that  lime-water,  when  mixed  with 
urine,  becomes  whitifh  and  turbid. 

July  6.  Mr  Butter,  when  I  was  prefent,  injeHed  with  the  fliort 
pipe,  near  five  ounces  of  milk  and  water,  in  little  more  than  half  a. 
minute,  into  the  bladders  of  the  fame  two  patients,  notwithflanding 
one  of  them  had,  at  the  time  the  injection  was  made,  a  little  of  a 
ftrangury  from  a  blifler  on  his  head.  Whence  it  appears,  that  the 
length  of  the' pipe  is  not  a  circumftance  fo  material  as,  at  firfb,  ! 
was  apt  to  imagine. 

In  order  to  make  the  injedlion  of  lime-water  into  the  bladder 
fucceed  better,  it  may  be  of  ufe  to  attend  to  the  following  direc¬ 
tions,  which  w^ere  obferved  by  Mr  Butter  in  mod  of  the  above  ex¬ 
periments. 

1 .  The  patient  ought  to  empty  his  bladder  immediately  before 
the  operation. 

2.  He  fliould  lie  in  bed  upon  his  back,  with  his  legs  drawn  up 
to  his  body,  and  his  thighs  afunder. 

3.  He  fhould  be  forbid  to  reflrain  refpiration,  but  defired  to 
breathe  in  his  ufual  way.  He  mufl  likewife  be  put  on  his  guard, 
to  give  no  refiftance  to  the  inje(5lion,  when  he  feels  it  entering  into 
his  bladder,  and  to  reftrain  any  attempt  to  make  urine,  altho’  he 
•Qiould,  at  that  time,  have  a  fmall  inclination  to  it. 

4.  The  liquor  to  be  injeHed  fhould  be  blood-warm,  or  nearly  foo 

5.  The  bladder  fixed  to  the  pipe  mufl  be  flrong,  and  very  firm¬ 
ly  tied,  otherwife  it  will  be  apt  to  burfl,  or  to  allow  the  injedion. 
to  efcape  by  the  ligature, 
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6.  The  pipe  fliould  be  dipt  in  oil  before  it  is  introduced  into 
the  urethra, 

7.  After  the  pipe  is  introduced,  the  patient  muft  comprefs  his 
penis  very  firmly  with  his  hand,  elfe  the  liquor,  inftead  of  making 
its  way  into  the  bladder,  will  return  by  the  urethra  towards  the 
point  of  the  yard. 

8.  The  bag  containing  the  liquor  to  be  injedled  muft  be  prefled 
by  one  or  both  hands  of  the  operator,  with  a  very  confiderable  force, 
in  order  to  dilate  the  fphin^er  or  neck  of  the  bladder. 

9.  At  firft  the  lime-water  may  be  foftened,  by  mixing  it  with  a 
little  milk  or  flarch,  and  only  four  ounces  of  ic  injedled  ;  but  after¬ 
wards  the  quantity  may  be  increafed  to  five  or  fix  ounces,  and 
double  lime-water  may  be  ufed 

10.  As,  from  the  principles  of'hydroftatics,  it  is  evident,  that 
the  force  required  to  dilate  the  fphinhier  of  the  bladder  mufl 
be,  Cdeteris  paribus,  proportional  to  the  furface  of  the  liquor  con¬ 
tained  in  the  bag,  no  more  fhould  be  put  into  it  than  is  intended 
to  be  thrown  into  the  bladder.  The  not  attending  to  this  circum- 
flance,  was  not  only  one  reafon  of  the  bag’s  burlling,  but  alfo  of 
the  injedlion’s  not  pafling  fo  eafily  into  the  bladder,  in  fome  of  the 
frft  experiments,  which  were  made  with  the  pipe  of  4^  inches  in 
length. 

It  may  be  worth  while  to  obferve,  that,  as  one  can,  at  pleafure, 
fome  how  relax,  in  a  fmall  degree,  the  fphinder  ‘veftca,  a  patient 
would  probably,  after  a  few  trials,  learn  to  pufh  the  liquor  precifely 
at  the  time  of  the  relaxation,  whence  he  would  make  the  injedlioii 
with  more  fuccefs  upon  himfelf,  than  the  ableft  furgeon  could  do 
upon  another.  But  as  more  force  may  be  fometimes  required  than 
he  can  apply  with  one  hand,  Mr  Butter  is  of  opinion,  that,  if  the 
liquor  to  be  injedled  were  put  into  a  pair  of  fmall  bellows  contri¬ 
ved  for  the  purpofe,  and  the  pipe  fcrewed  to  their  nofe,  the  patient 
could  with  little  or  no  difficulty  bring  the  fides  of  thefe  bellows  to¬ 
gether,  fo  as  to  pufh  the  fluid  contained  in  them  into  the  bladder 
with  great  force. 

In 


•  Vid,  Se(Jl.  3.  No  21.  above. 
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In  the  other  fex,  whofe  urethra  is  ftreight  and  much  fhorter  than 
in  men,  the  pipe  above  deferibed  may  be  introduced  into  the  blad¬ 
der  itfelf  without  giving  any  pain,  and  fo  the  injetdion  be  pulhed 
into  it  with  the  greatefl  eafe. 

If  five  ounces  of  oifter-fliell  lime-water  were  thus  injedled  into 
the  bladder  of  either  fex,  at  feven  or  eight  in  the  morning,  at  noon, 
and  at  fix  in  the  evening,  and  retained  two  or  three  hours  each 
time,  there  can  be  no  doubt  but  that  the  ftone  muft  as  certainly  be 
diflblved  in  this  way,  as  if  it  were  immerfed  in  a  phial  full  of  lime- 
water,  though  indeed  not  fo  foon.  And  in  women,  who  may  be 
eafily  taught  to  make  the  injedion  themfelves,  the  ftone  mull,  in 
time,  be  fo  certainly  diflblved,  that,  for  the  future,  it  will  only  be 
neceflary  for  them  to  have  recourfe  to  the  operation  of  lithotomy 
in  very  rare  cafes,  where  the  ftone  is  of  fuch  hardnefs  as  to  refift 
the  force  of  the  oifter-fhell  lime-water. 

Further,  as  the  fevere  ftimulating  pains,  which  generally  ac¬ 
company  the  ftone  in  the  bladder,  are  not  fo  much  owing  to  its 
bulk,  as  to  the  roughnefs  of  its  furface,  the  oifter-fliell  lime-water 
injeded,  in  the  manner  above  deferibed,  twice  or  thrice  a-day, 
would  not  fail,  in  a  very  Ihort  time,  to  give  certain  relief  from 
thofe  pains,  by  diflblving  the  lharp  points  of  the  ftone,  and  con¬ 
verting  its  furface  into  a  foft  chalky  fubftance. 

However,  it  is  to  be  obferved,  that  while  lime-water  is  thus  in- 
jeded  into  the  bladder  with  a  view  to  the  diflblution  of  the  ftone,  it 
ought  alfo  to  be  drunk  to  the  quantity  of  an  Englifli  quart  at  leaft, 
and  an  ounce  of  Alicant  foap  taken  along  with  it,  every  day  :  As  this 
will  not  only  deftroy  that  quality  in  the  urine  whereby  it  generates 
and  increafes  the  ftone,  but  v/ill  communicate  fome  degree  of  adifTol- 
ving  power  to  it,  and  confequently  hinder  it  from  weakening  the 
virtue  of  the  lime-water  injeded  into  the  bladder  fo  much  as  it 
would  otherwife  do. 

When  the JphinEier  veftcte  cannot  be  eafily  forced  in  the  manner 
which  I  deferibed  above,  or  by  means  of  Mr  Butter’s  bellows,  lime- 
water  may,  without  any  difficulty,  be  conveyed  into  the  bladder  by 
means  of  Mr  Daran’s  newly  invented  hollow  bougie;  which  has 
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this  advantage  over  a  catheter,  that  it  may  not  only  be  Introduced  in¬ 
to  the  bladder  with  little  or  no  pain,  but  may  be  retained  there  for 
a  longtime,  without  giving  any  confiderable  unealinefs  to  the  patient. 


SECT.  XIII. 

The  comparative  value  of  the  fever  al  medicines  propofed  for  dijjhlving 

the  fone^ 

That  the  method  of  cure  juft  now'propofed  may  appear  with 
greater  advantage,  I  fliall  ftate  in  a  few  words  the  compara¬ 
tive  value  of  the  feveral  medicines  that  are  thought  to  bid  faireft 
for  diflblving  the  ftone.  Of  thefe  only  lime-water  and  foap  can  be 
taken  fafely  into  the  human  body.  Spirit  of  nitre,  fpirit  of  fea-falt, 
foap-leys,  or  the  fiery  lixivium  of  No.  64.  and  quick-lime,  being 
all  poifons,  are  only  capable  of  being  ufed  when  diluted  in  a  large 
quantity  of  fome  watery  vehicle.  And  even  then  they  do  not  pro- 
mife  fo  much  as  lime-water :  for  as  the  virtue  of  fpirit  of  nitre 
feems  to  confift  in  its  extraordinary  corrofive  acidity,  which  muft 
be  in  a  good  meafure  deftroyed  before  it  gets  into  the  blood,  and 
ftill  more  fo  before  it  arrives  at  the  bladder  ;  nothing  can  reafona- 
bly  be  expedled  from  it,  or  any  medicines  of  this  kind.  I  know  it 
has  been  alledged,  that  although  vegetable  acids  are  entirely  chan¬ 
ged  by  the  digeftive  powers  of  the  human  body;  yet  this  is  not  the 
cafe  wdth  refpefl  to  mineral  acids  :  To  which  purpofe  the  learned 
Boerhaave  is  quoted  ;  who,  in  his  chymiftry,  obferves,  that  fuch 
acids  as  are  fit  to  diftblve  gold,  filver,  &c.  are  generally  too  ftrong 
for  the  concoftive  powers  of  animals,  and  hence  become  poifons. 
But  this  authority  is  as  ftrong  as  any  thing  can  be  againft  thofe 
who  ufe  it :  For,  if  the  mineral  acids  above  mentioned  are  entirely 
changed  by  the  powers  of  the  human  body,  it  is  confefted  they 
can  have  no  effecft  in  diftblving  the  ftone ;  and  if  they  are  not  de¬ 
ftroyed,  they  become  poifons,  and  confequently  cannot  fafely  be  ex-, 
hibited  with  a  view  to  the  dilTolution  of  the  calculus. 


Spirit 
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Spirit  of  fea-falt  is  liable  to  the  fame  objections  as  fpirit  of 
nitre  ;  at  the  lame  time  that  it  is  not  near  fo  powerful  a  folvent  of 
the  Rone  *. 

With  regard  to  foap-leys,  or  the  caiiRic  lixivium  of  No  64.  it 
may  be  obferved,  that  as  they  owe  a  great  deal  of  their  deRructive 
quality  to  an  ingredient  that  has  fcarce  any  effect  in  diflblving  the 
Rone  f,  they  do  not  fecm  fo  well  calculated  for  this  end  as  lime- 
water  ;  which,  at  the  fame  time  that  it  is  Rrongly  faturated  with 
that  principle  to  which  the  foap-leys  owe  their  virtue,  is  free  of  the 
alcaline  falts,  which  renders  therh  in  a  great  meafure  fo  noxious. 
But  to  fet  the  virtue  which  thefe  two  medicines  have  of  diffolving  the 
Rone  Rill  in  a  clearer  light,  it  may  not  be  improper  to  compare  the 
effecRs  which  foap-leys  had  on  Dr  Jurin,  with  what  we  have  feen 
of  lime-water  in  the  cafe  of  Mr  Millar. 

Dr  Jurin’s  Rone  in  his  bladder  feems  to  have  been  but  of 
two  or  three  months  Randing  when  he  began  his  medicines ; 
whereas  Mr  Millar’s  was  of  above  fifteen  months.  Dr  Jurin  took 
foap-leys  in  very  large  dofes  for  near  five  months  before  he  pafled 
any  Rones  ;  and,  after  taking  them  near  feven  months,  does  not 
feem  to  have  been  perfecRly  cured  J :  Mr  Millar,  in  feven  weeks 
after  he  began  to  drink  lime-water,  voided  one  Rone,  as  in  three 
months  he  did  another,  and  has  ever  fince  been  perfectly  well. 
Mr  Millar  had  no  pain  upon  ufing  the  lime-water  |j,  but  in 
few  days  began  to  perceive  a  gradual  abatement  of  all  his  com¬ 
plaints;  while  Dr  Jurin  had  his  pains  confiderably  increafed  by  the 
foap-leys  at  firR  ;  nor  does  he  feem  to  have  had  any  fenfible  eafe, 
till  after  ufing  them  above  four  months. 

By  what  has  been  juR  now  faid,  I  would  not  be  thought  to  re- 
jecfl  the  ufe  of  foap-leys  altogether  in  the  cure  of  the  Rone ;  on  the 
contrary,  I  imagine,  that  fmall  dofes  of  this  liquor,  taken  along 
with  lime-water,  and  milk  §,  may  contribute  greatly  to  the  dilfo- 
lution  of  the  calculus :  Only  I  would  not  chufe  to  give  it  in  fuch 

g  g  2  large 

*  See  No  76.  above.  \  See  No.  76.  above.  J  See  his  cafe,  p.  14. 

(I  Nor  is  Mr  Millar  a  fingle  inftance  of  this  :  For  of  all  the  patients  for  whom  I  have  or* 
4crcd  lime  water  in  the  ftone,  I  do  not  remember  that  one  had  his  pains  increafed  by  it. 

§  See  Seft.  ii.  No.  i.  above. 
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large  quantities  as  to  occafion  great  pain  or  heat  of  urine  to  the  pa-- 
tient,  or  in  any  cafe  where  there  are  ulcerations  or  fores  in  the 
bladder.  And,  inftead  of  common  foap-leys,  I  would  recommend 
the  lixivium  of  [N°  64.]  made  with  purified  potafii  and  fliell-lime,  for 
the  reafons  there  offered. 

Quick-l  I  ME,  as  we  have  already  obferved,  has  been  a  long; 
time  looked  upon  by  the  chymifts,  as  containing  in  it  a  powerful  re¬ 
medy  againft  the  calculus.  The  powder  of  calcined  egg-fhells^ 
which  makes  a  principal  part  of  Mrs  Stephens’s  medicines,  is  com¬ 
mended  by  Barbette  as  of  incomparable  ufe  in  all  fiippreflions  of 
urine  from  the  (tone  or  gravel  * :  And  the  afhes  of  burnt  fnails^ 
another  ingredient  in  her  medicines,  are  mentioned  near  feventeen^ 
hundred  years  fince,  by  Pliny,  as  a  good  remedy  againft  the  ftone  f . 
But,  from  the  above  experiments,  it  feems  reafonable  to  think,  that 
the  virtues,  whether  of  ftone  or  fliell-lime,  may  be  more  fafely  con¬ 
veyed  into  the  blood  by  means  of  lime-water  than  any  way  elfe ;  for 
lime,  frefh  from  the  fire,  is  too  acrid  and  corrofive  to  be  taken  into 
the  ftomach ;  and,  after  it  is  flaked  by  two  or  three  months  keeping 
as  Mr  Stephens  diredled,  it  gains  in  mildnefs  only  what  it  lofes  in 
virtue  J  j  though,  even  after  all,  it  is  a  medicine  which  feems  to  be 
neither  innocent  nor  agreeable. 

Soap  is  not  only  inferior  to  lime-water,  as  its  lithontriptic  virtue 
is  lefs,  but  as  it  abounds  with  an  alcaline  fait,  which,  when  the 
foap  is  taken  in  large  quantities,  occafions  great  pains  in  the  uri¬ 
nary  paffages,  and  is  of  bad  confequence  if  there  are  any  ulcera¬ 
tions  in  thefe  parts.  Nay,  the  ftimulating  quality  of  foap  is  fo  re¬ 
markable,  that  although  lime-water,  with  a  fmall  proportion  of 
foap-leys,  foftened  with  a  little  ftarch,  gave  no  uneafinefs  when  in- 

jeefted 

*  **  In  omnimodo  urinae  a  calculo  fuppreffione,  tefta:  ovorum  calcinatae,  ad  ferup.  ii.  vel 
**  drach.  i,  aflumptae,  omnia  reliqua  medicaraenta  praccedunt.”  Barbette  Praxis,  lib. 
cap.  8. 

•}•  “  Eafdem  (feiz.  cochleas)  exemptas  teftes  tritafque  tres  in  vini  cyatho  bibi,  fequente  die 

duas,  tertio  die  unam,  ut  ftillicidia  urinae  cmendent :  Teitarum  vero  inanium  civb- 
“  RIM  AD  CALCULos  PELLEND08.  Plici,  Hift.  natural-  lib.  30.  cap.  8.” 

4:  See  No.  20.  above. 


IN  THE  CURE  OF  THE  STONE. 


421 

jested  into  the  bladder  of  dogs :  yet  a  finall  quantity  of  foap  dif* 
folved  in  the  fame  lime-water  never  failed,  foon  after  being  injedl- 
ed,  to  caufe  great  irritation ;  nor  was  the  ftarch  of  any  avail  to 
prevent  this 

But,  further,  how  ftrongly  foever  feveral  of  the  above  mention¬ 
ed  medicines  may  be  endued  with  a  virtue  of  diffolving  the  Rons;, 
yet  lime-water  feems  to  have  this  inconteftible  advantage,  that  it 
may  be  injecfled  moft  fafely  into  the  bladder  ;  and  by  being  applied 
immediately  and  unchanged  ^to  the  very  furface  of  the  calculus^  it 
may  be  well  expeded  to  haften  its  dilTolution  very  confiderably. 

It  has  been  alledged  by  fome,  that  lime-water  alleviates  the  pa¬ 
tient’s  pains,  by  covering  the  furface  of  the  (tone  with  the  calcari- 
ous  matter  which  it  contains,  and  confequently  rather  increafes 
than  lefTens  its  bulk :  and  that  it  crufts  the  ftomach  all  over  with 
a  coat  of  lime  j  and  therefore  muft  be  a  pernicious  medicine  when 
taken  in  large  quantities,  and  ufed  long..  ^ 

In  anfwer  to  thefe  obje6lions,  it  is  fufEcient  to  obferve,  that  a 
large  quantity  of  lime-water  contains  only  a  very  fmall  portion  of 
earthy  matter  f ,  and  that  it  does  not  depofite  one  grain  of  this  mat¬ 
ter  as  long  as  it  is  kept  clofe  from  the  external  air.  Since  there¬ 
fore  the  urine,  while  in  the  bladder,  has  as  little  communication 
with  the  external  air,,  as  if  it  were  in  a  bottle  hermetically  fealed,, 
the  lime  water,  which  makes  a  part  of  it,  can  let  fall  no  powder  to 
cover  the  furface  of  the  Rone.  Add  to  this,  that  lime-water  mixed 
with  fal  ammoniac,  or  urine,  neither  throws  up  a  feum,  nor  lets  fall 
^  calcarious  fediment,  even  when  expofed  to  the  air  J.  Indeed,  as 
lime-water  changes  the  calculous  matter  in  the  urine  into  a  light 
white  fediment  *,  if  this  fiiould  be  fuppofed  to  cover  the  furface  of 

the  Rone,  it  would,,  in  fome  meafure,  defend  die  bladder  againR  its 
fliarp  points. 

It  may  be  thought  that  lime-water,  perhaps,  lets  fall  part  of  its 
calcarious  matter  in  the  Romach,  which  is  not  always  fliur,  but 
has  a  communication  with  the  external  air  as  often  as  we  fwallow :: 

this, 

•  Langr’fli’s  Phyfical  experiments,  p.  30.  f  See  page  364.  above. 

%  See  page  348.  above.. 
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this,  however,  Teems  to  be  prevented  by  the  little  accefs  which  the 
air  has  to  the  ftomach,  the  fliort  flay  which  the  lime-water  makes 
in  it,  and  the  mixture  of  the  different  things  it  meets  with  there. 
Further,  as  lime-water  becomes  effete,  as  foon  as  it  lofes  its  earthy 
matter,  if  it  were  deprived  of  this  in  the  ftomach,  it  would  be¬ 
come  ineffeflual  in  the  cure  of  the  ftone.  But  experience,  which 
is  the  moft  fatisfaflory  proof  of  the  innocence  of  any  medicine, 
ftiews  us,  that  lime-water  may  be  ufed  daily  in  large  quantities, 
and  perftfted  in  for  years,  without  injuring  the  health,  impairing 
the  appetite,  or  weakening  the  digeftion  ;  nay,  it  often  mends  all 
thefe.  This  was  the  cafe  with  the  late  Lord  Walpole  of  Woolter- 
ton,  who,  after  he  had  ufed  lime-water  and  foap  above  three  years, 
wrote  me,  that  they  were  fo  far  from  hurting  him  in  any  refpe(fl, 
that  they  had  given  him  a  better  appetite,  and  improved  his  ftate 
of  health. 

Although  there  are  few  urinary  ftones  fo  hard  as  to  refift  oi- 
fter-fliell  lime-water  out  of  the  body,  yet,  as  the  virtues  of  this 
medicine,  as  well  as  foap,  are  greatly  weakened,  by  their  being 
mixed  with  the  whole  mafs  of  blood,  before  they  arrive  at  the  blad- 
der,  it  is  no  wonder  if  they  make  but  fmall  impreffion  on  the  hard¬ 
er  ftones,  and  only  diffolve  fuch  as  are  of  the  fofter  kind.  How¬ 
ever,  even  in  cafes  where  they  are  not  able  to  accomplifh  an  entire 
diffolution,  they  generally  give  furpriftng  eafe  to  the  patient,  and 
at  leaft  prevent  the  farther  growth  of  the  ftone.  They  produce  the 
laft  effedl,  by  deftroying  the  petrifying  quality  of  the  urine  *  ;  and 
the  firft,  by  wearing  off  the  Iharp  points  and  rougher  parts  of  the 
furface  of  the  ftone,  which  ufe  to  prick  and  irritate  the  tender 
membrane  of  the  bladder  :  At  the  fame  time,  it  is  not  improbable, 
that  the  fmall  part  of  the  ftone,  which  is  diffolved  by  the  medi¬ 
cines,  may,  partly,  remain  on  its  furface,  in  the  form  of  a  white 
chalky  powder,  as  happens  to  gravel-ftones  immerfed  in  lime-wa¬ 
ter  out  of  the  body 

But, 
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But,  as  it  would  betray  no  fmall  weaknefs  to  believe,  that  lime- 
water  and  foap  always  diffolve  the  Hone  when  they  relieve  the  pa¬ 
tient  ;  fo  it  belpeaks  a  mind  greatly  under  the  influence  of  preju¬ 
dice  to  deny  that  thefe  medicines  ever  diffolve  this  concretion  ; 
fince  there  have  been  many  inftances  of  patients,  who,  by  the  ufe 
of  them,  have  paffed  calculous  fragments  at  different  times,  for 
months,  nay,  years  together.  However,  as  it  may  be  alledged  by 
fome,  that  thefe  fragments  were  not  part  of  a  larger  ftone,  and  fo 
no  proof  of  the  diffolving  power  of  the  foap  and  lime-water  ;  f 
fliall  here  mention  the  cafe  of  a  patient  of  my  owm,  where  the  con¬ 
trary  was  evident  beyond  all  manner  of  doubt.  The  Reverend  Mr 
J.  L.  a  clergyman  of  the  church  of  Scotland,  who  had  been  much 
afflicRed  with  the  Rone  in  his  bladder,  not  only  found  himfelf 
greatly  relieved  of  his  former  complaints,  by  fwallowing  daily,  for 
a  few  months,  an  ounce  of  Alicant  foap,  and  drinking  near  three 
Englifli  pints  of  oiRer-fhell  lime-water,  but  palled  a  vaR  number  of 
ealcalous  fragments  of  different  Rzes  ;  the  largeR  was  f  of  an  inch 
in  length,  and  near  ~  of  an  inch  in  breadth.  Their  furface  was- 
partly  covered  with  a  white  chalky  cruR.  All  of  them  were  thin 
and  appeared  evidently  to  be  Jirata,  layers,  or  coats  thrown  off  a 
large  Rone  ;  efpecially  the  large  pieces,  which  were  remarkably 
convex  on  one  fide,  and  concave  on  the  other.  An  inRance  not 
unlike  this  wr  have  recorded  by  the  late  celebrated  Dr  Mead, 
in  the  following  words  :  “  Medicus  quidam  Londinenfis,  mihi  ami- 
“  ciRimus,  hac  ipfa  medendi  via  mercatorem  graviter  laborantein> 
eripuit  ;  plurima  enim  fruRula,  nunc  cruRularum,  nunc  exiguo- 
rum  nucleorum  inRar,  fimul  cum  urina  foras  ejiciebantur 
Upon  the  whole,  v/e  have  found  in  lime-water,  particularly  in 
that  which  is  made  with  oiRer  or  cockle  fliells,  a  menjlruum  for  the 
calculus^  fo  innocent  and  mild,  that  it  may  be  taken  into  the  Romach- 
without  any  harm,  and  injedled  into  the  bladder  without  the  leaR 
danger  of  corroding  it.  Such  a  menjlruum  as  this  the  learned  Boer- 
haave  did  not  defpair  of  being  one  day  difeovered,  as  he  had  found 

the' 

*  Mciiita  ct  prsecepta  medica,  p.  178, 
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the  fpirit  of  rye-bread  pofTefTed  of  a  furprifing  power  to  diflblve  cer¬ 
tain  ftones,  though  it  did  not  injure  any  parts  of  the  human  body 

I  don't  know  whether  it  will  be  thought  worth  while  juft  to  ob- 
ferve,  that  lime-water  appears,  from  the  above  experiments,  to  be 
poftefled  of  all  the  qualities  which  Van  Hehnont  required  in  a  me¬ 
dicine  that  Ihould  fafely  diftblve  the  ftone,  *viz, 

1.  “  Aptum  fit  in  urinam  mutari,  ut  fcilicet  locum  afie(ftum 
“  tangat."  That  lime-water  alters  the  nature  of  the  urine,  and  com¬ 
municates  its  virtues  to  it,  appears  from  exper.  under  fe(ft.  2. 

2.  “  Habeat  in  fe  poteftatem  folvendi  repagula  calculi."  Sec 
exper.  under  feci.  2.  and  3. 

3.  “  Possideat  iftud  in  proprietate  fpecifica." 

4.  ‘‘  Sit  fubtile,  ut  quaquaverfus  eat,  fuumque  eminus  objecflum 

demoliri  queat."  Sec  fecft.  9.  57*'59»  and  61. 

5.  “  Am  I  cu  m  fit  naturse,  ne  fcilicet  cunda  pervertat.”  See  fedl.  3, 
19.  and  fe(ft.  9.  N°  61^ 


SECT.  XIV. 

The  dtjfolving  po'Lvers  of  the  menftrua. 

IF,  in  the  foregoing  experiments,  the  weights  of  the  feveral  pieces 
of  the  fame  calculi^  and  the  times  they  were  immerfed  in  the 
different  menfruums,  had  been  all  equal,  the  ftrengths  of  the  meti- 
Jiruums  would  at  firft  fight  have  appeared ;  but  fince  the  cafe  is  o- 
therwife,  and  I  did  not  advert  to  this  inconveniency  arifing  from  it, 
till  it  was  too  late ;  in  order  to  remedy  it  as  much  as  poffible,  I  fhall 
here  fubjoin  a  table  of  the  proportions  which  the  diffolving  powers 
of  menftruums  for  the  calculus  in  the  above  experiments  bear  to  one 
another ;  but,  previous  to  it,  I  fhall  briefly  mention  the  grounds  up¬ 
on  which  it  is  built. 

If  the  weights,  and  confequently  the  furfaces  of  two  fimilar 
pieces  of  the  fame  homogeneous  calculus  be  equal,  and  the  times 

which 

*  Element.  Chem.  vol,  i.  de  menftruis. 
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whicli  they  are  immerfed  in  difFerent  menjlruimis  be  alfo  equal,  the 
powers  of  the  incnjlruums  will  be  diredlly  as  the  quantities  dilTolved. 

If  the  weights  and  quantities  dilTolved  be  equal,  the  powers  of 
the  menjlruums  will  be  iaverfely  as  the  times  during  which  the  calculi 
were  immerfed. 

If  the  quantities  diflblved,  and  times  of  immerfion  of  two  fimilar 
pieces  of  the  fame  calculus  be  equal,  the  powers  of  the  menjlruums 
will  be  inverfely  as  their  furfaces,  and  confequently  as  the  fquares 
of  their  diameters,  or  the  fquares  of  the  cube-roots  of  their  weights. 

Therefore,  when  the  times,  weights,  and  quantities  dilTolved 
are  unequal,  the  powers  of  the  menjlruums  will  be  diredlly  as  the 
quantities  dilTolvcd,  and  inverfely  as  the  times  and  fquares  of  the 
cube-roots  of  the  weights  of  the  calculi.  Thus,  fuppoling  M,  m,  to 
be  the  power  of  the  menjlruums ^  Q^q,  the  quantities,  T,  t,  the  times, 

*  2 

and  W,  w,  the  weights  of  the  calculi-,  then  M  ;  m  : :  t  x  ^ 

X  T  X  W^* 

If  the  fame  menjlruum  be  employed  in  dilTolving  limilar  pieces  of 
different  calculi,  when  the  calculi  are  of  the  fame  hardnefs,  the  times 
required  to  accomplilli  their  total  diffolution  will  be  diredlly  as  their 
diameters.  When  the  diameters  are  equal, -the  times  will  be  diredl- 
ly  as  the  hardneffes.  Wherefore  calling  H,  h,  the  hardneffes,  T,  t, 
the  times  of  total  diffolution,  .and  D,  d,  the  diameters.  T  :  t  :  D 

T  .  t  T  t 

X  H  :  d  X  h.  Whence  H  :  h  : :  d  T  i,  e,~7  -  T_ 

^W  a/w 
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P  O.  S  T  S  C  R  I  P  Tf 

Edmhirghj  Nov,  9.  1742.. 

S  I  conceive  the  follov/ing  hidory,  incomplete  as  it  is,  may  ferve 
^  confiderably  to  recommend  the  ufe  of  lime-water  in  the  done^ 
I  have  fent  it  to  be  publidied  (if  you  think  it  deferves  a  place  im 
your  colieclion)  as  an  appendix  to  a  former  paper  upon  this  fubjeft. 

James  Litster,  of  Macky’s  mill,  in  the  county  of  Fife,  aged 
fifty-feven,  about  nine  years  ago,  was  much  hurt  by  a  fevere  falF 
upon  a  mill-done ;  and,  after  that,  began  to  be  troubled  with  graveF 
in  the  kidneys,  and  ureters.  At  this  time  he  had  a  great  pain  in 
one  of  his  kidneys  and  doppage  in  his  belly,  like  an  iliac  padion. 
After  a  clyder,  he  had  palTage,  and  was  eafier,  and  the  done  or  dones 
padecl  into  his  bladder :  But  he  did  not  obferve  that  he  voided  any 
with  his  urine,  till  a  long  time  after  j  and  has  ever  dnce  had  all  the 

fymptoms 
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fymptoms  of  a  ftone  in  the  bladder.  He  has  great  pain  in  making 
urine,  is  not  able  to  ufe  exercife,  and,  upon  motion,  feels  the  ftone 
pricking  him  in  his  bladder.  Riding  at  a  trot  gives  him  remarkable 
uneafinefs  ;  and  after  it,  or  much  walking,  his  urine  is  generally 
tinged  with  blood. 

He  has  been  fubjecfl  for  feveral  years  to  have  his  fymptoms,  at 
certain  periods,  exafperated.  During  the  fit,  he  is  in  great  diflrefs ; 
and  his  urine,  which  he  has  an  inclination  to  make  every  two  or 
three  minutes,  comes  away  in  drops,  with  fevere  ftimulating  pains. 

The  fits  generally  lafl  three,  fometimes  four  weeks,  and  return 
after  an  interval  of  fourteen  or  twenty  days. 

He  took  Mrs  Stephens’s  medicines  for  two  months  without  any 
benefit ;  but  found  his  pain  increafed  by  them,  his  flomach  put  out 
of  order,  and  appetite  greatly  deflroyed. 

He  has  alfo  ufed  foap  for  fome  time,  to  the  quantity  of  three - 
fourths  of  an  ounce  a-day  ;  but  without  any  fenfible  benefit. 

I  advifcd  him,  along  with  the  foap,  to  drink  linie-water  made 
with  calcined  cockle-fliells,  beginning  with  two  Englifli  pints ;  and 
if  it  agreed  with  him,  to  increafe  the  quantity  to  three  pints  or  more 
every  day. 

Upon  the  ift  of  June  1742,  a  few  days  before  he  began  to  ufe 
the  lime-water,  he  was  attacked  with  a  fevere  fit  of  pain,  and  diffi¬ 
culty  of  urine  ;  which  lafted  twenty  days  ;  in  which  time  he  paffed 
a  good  deal  of  tough  flime.  But,  in  eight  or  ten  days  after  this 
was  over,  he  found  himfelf  eafier  than  he  had  been  for  a  year  be¬ 
fore,  and  made  his  urine  more  freely,  and  with  lefs  pain. 

July  2.  Having  ufed  the  lime-water  fcarce  four  weeks,  he  rode 
fourteen  miles  to  a  market.  During  the  riding,  he  felt  fome  pain 
in  his  bladder.  Notwithflanding  which,  next  day,  he  was  quite 
eafy  ;  whereas,  formerly,  if  he  had  made  any  journey  on  horfeback, 
he  was  fure  the  day  following  to  be  in  the  utmofl  diflrefs,  and  to 
continue  fo  for  feven  or  eight  days. 

When  he  floops  down,  or  makes  any  fudden  motion,  he  ftill 
feels  the  flone  pufhing  him  in  the  bladder ;  but  not  near  fo  ffiarp 
as  ufual.  His  urine,  fince  he  ufed  the  lime-water,  depofites  a  great 

H  h  h  2  deal 
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deal  of  whirilh  fediment  ;  and  he  thinks  it  has  given  him  a  bet¬ 
ter  appetite  than  he  has  had  for  feveral  years  paft. 

From  the  2d  of  July,  he  drank  above  three  pints  of  lime-water 
every  day  ;  and  was  very  eafy  till  the  20th  of  that  month,  when 
he  had  a  fit  as  ufual ;  but  it  lafled  only  eleven  days  :  and  then  he 
had  only  pain  in  making  his  urine  ;  which,  however,  was  lefs  fe- 
vere  than  what  he  had  formerly  been  ufed  to  have.  His  belly  be¬ 
ing  generally  cofiive  during  the  fit,  I  ordered  him  an  infufion  of 
fenna  ;  from  which  he  had  coniiderable  relief. 

He  continued  very  well  all  the  month  of  Augufl;  and  walked, 
upon  the  20th  of  that  month,  fix  miles  in  a  few  hours,  without  any 
pain  or  trouble  :  whereas,  for  fome  years  paft,  he  could  not  walk, 
even  one  mile  without  much  painv 

Upon  the  ift  of  September,  he  found  his  urine  much  obftrudled,. 
and  had  a  fit  which  lafted  nine  days  :  But,  though  his  provocations- 
to  urine  were  frequent,  and  the  difiiculty  in  making  it  c^nfiderablep 
yet,  after  voiding  a  few  drops,  he  was  eafy,  and  ha.d  no  flimulating; 
pains.  From  this  time,  to  the  end  of  October  1742,  he  was  as  welL 
as  if  he  had  had  no  ftone,  was  able  to  go  about  his  bufinefs,  froin^ 
which  he  had  been  long  laid  afide,  and  was  fit  for  any  work  that 
did  not  require  great  ftrength.  Fie  can  ride  now  as  well,  either  at: 
a  trot  or  gallop,  as  ever,  and  never  finds  any  thing  pricking  him  in-; 
his  bladder,  not  even  when  he  has  the  fit.  From  the  beginning  of, 
July  he  made  no  ufe  of  foap,  and  found  no  other  inconveniency, 
than  that  he  thought  the  lime-water  bound  his  belly  a  little  more- 
for  the  want  of  it.  He  is  fo  fenfible  of  the  benefit  he  has  had  by 
drinking  lime-water,  that  he  is  refolved.  to  perfift  in  it  in  hopes  ofi 
a  compleat  cure 

F 

*  From  0(5^ober  1742,  James  LitRer  continued  drinking  the  lime  water  near  two  years,  tO' 
the  quantity  of  three  Englilh  pints  a*day  ;  during  which  time  he  pafTed  great  plenty  of  fandy 
ftufF,  was  remarkably  eafy,  and  went  about  his  ordinary  bufinefs  without  any  pain  or  inter¬ 
ruption.  After  September  174^,  he  gave  over  the  conftant  ufe  of  it  :  But,  when  after  catch¬ 
ing  vold,  or  great  fatigue,  he  had  difficulty  of  making  bis  urine,  with  fn me  pain,  and  pafled 
a  good  'eal  of  flime,  with  fome  fand  ;  upon  having  recourfe  to  the  lime-water  in  fmaller 
quantities,  he  vvas  foon  relieved.  Since  the  year  1744,  he  has,  upon  motion,  felt  nothing 
weighty  like  a  ftone  in  his  bladder,  (as  he  ufed  formerly  to  do),  although  he  has  often  walked 
icn  miles  a-day,  made  pretty  Jong  journeys  on  horfebackj  and  frequently  rode  at  a  gallop. 

So 
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r  have  had  occafion  to  order  older' fliell  lime-v^atcr  for  many  other 
patients  aiilicled  with  the  flone  ;  blit  have  not  yet  met  v/ith  an  in- 
ftance,  except  one,  where  it  was  drank  to  the  quantity  of  three  F.ng- 
lilh  pints  a-day,  and  any  tolerable  regimen  obferved,  without  the 
patient’s  finding  himfelf,  in  a  few  weeks,  fenfibly  eafier  When 
the  done  is  fmall,  this  will  happen  mofl  remarkably,  as  was  the 
cafe  with  Mr  Millar ;  but,  if  it  is  very  large,  even  after  its  furface 
is  foftened,  and  the  rough  points  worn  off  it  by  the  lime-water,  it 
is  not  to  be  imagined,  but  that  by  its  bulk  it  muif  fometimes  give 
uneafinefs,  efpecially  in  making  urine:  but  the  patient  has  this  to 
comfort  him,  that  while  he  continues  his  medicine,  the  done  is  daily 
growing  lefs.  And  there  is  one  fure  mark  by  which  any  one  taking 
lime-water,.  Ibap,  or  foap-leys,  for  didblving  the  done,  may  know 
if  his  urine  is  fo  far  changed  as  not  to  be  further  capable,  at 
lead  of  furnidiing  any  new  matter  for  increadng  its  bulk,  ‘uiz.  if,, 
by  the  ufe  of  thefe  medicines,,  the  fediment  of  his  urine,  from  at 
brownifh  colour,  becomes  whiter 

I  fhall  only  make  one  obfervation  upon  this  hidory,  which  the 
mod  rigid  infidels  with  regard  to  the  difiblution  of  the  done  mud 
acquiefee  in  j  and  that  is,  fuppofing  lime-water  could  not  dilfolve 
the  done,  yet,  fince  it  is  capable  of  giving  fuch  eafe  and  quiet  to 
thofe  who  labour  under  it,  whether  would  it  not  be  more  advife- 
able  for  fuch,  efpecially  if  advanced  in  years,  tou'efolve  upon  drink¬ 
ing  a  bottle  of  this  every  day,  during  their  whole  life,  than  fab- 
mit  to  one  of  the  mod  cruel,  and,  at  the  fame  time,  not  the  lead 
dangerous  operations  -in  furgery  ? 

A  P  P  E 

So  that  it  feems  probable,  that’tbe  (lone,  if  yet  undlfTolved,  is  at  lead-confi  Jerably  dimini.Tied 
in  its  bulk)  and  foftened  in  its  furface.  it  may  be  worth  while  to  obferve,  that  this  patient, 
Dotwithftanding  his  drinking  cockle-fliell  lime-water  for  above  two  years,  to  the  quantity  of 
three  Englilh  pints  a-day,  had  neither  his  appetite  nor  digeftion  any  way  impaired,  nor  his 
health  injured  by  it. 

If  there  is,  along  with  a  ftone,  any  ulceration  in  the  bladder, , as  fometimes  happens,  the. 
lime  water  will  often  fail  in  giving  relief ;  and  yet  it  feems,  even  in  this  cafe,  to  be  the  beft. 

remeuy  we  know  of,  efpecially  if  it  is  not  only,  drunk  in  large  quantities,  but  alfo  injsiflsd- 
daily  into  the  bladder. 


A  P  P 
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I.  The  CASE  of  the  Right  Honourable  HORACE  WAL¬ 
POLE,  Efq; 

Written  by  himfelf. 

About  eighteen  years  ago,  when  his  Majefty  refided  at 
Hampton-court,  I  was  taken  ill  with  what  was  thought  to  be 
a  fit  of  the  cholic  only,  being  fubjedl  to  that  diforder  when  I  was 
very  young ;  and  the  phylicians  treated  me  accordingly :  When  fome 
days  after,  I  was  got  perfecflly  well,  in  making  water  one  morn¬ 
ing,  I  voided  a  (tone  in  the  pot  about  the  bignefs  of  a  barley¬ 
corn,  which,  without  doubt,  had  occafioned,  while  it  lay  in  the  u- 
reter,  the  cholical  pain  I  had  felt.  From  that  time,  I  was  frequently 
troubled  with  fevere  fits  of  the  fame  pain,  which  lafled  until,  by 
turpentine- clyfters,  and  other  lubricating  medicines,  I  had  brought 
away  a  flone.  Being  advifed  at  laft  to  drink  a  pint  of  whey,  made 
with  cream  of  tartar,  every  morning  ;  and  having  followed  that 
method,  from  the  beginning  of  May  to  November,  at  the  end  of 
two  years,  (during  which  time  my  pains  frequently  returned  and 
ended  in  the  fame  manner),  I  found  myfelf  perfectly  cured  :  For, 
having  perfifted  in  drinking  of  whey  yearly,  I  continued  free  from 
thofe  pains,  voiding  only  at  times  fome  red  gravel  till  1747.  In  the 
fpring  of  that  year,  while  I  was  at  a  friend’s  houfe  in  town,  to  dine 
there,  having  need  to  make  urine,  I  made  indead  of  it  what  ap¬ 
peared  to  be  almoft  clear  blood ;  and  fo,  from  time  to  time,  for  al- 
moft  all  that  year,  I  was  often  called  upon  to  make  water,  by  very 
fliort  intervals,  which  was  more  or  lefs  difcoloured,  feldom  very 
clear,  and  frequently  attended  with  great  pain  and  fome  gravel. 
That  whole  year,  until  the  next  fpring,  I  took  variety  of  things  of  a 
lubricating  and  cooling  nature,  which  it  is  unneceffary  to  detail, 
without  any  good  elFecl.  The  next  winter,  in  town,  I  found  I  grew 
daily  worfe,  and  although  I  did  not  always  make  bloody  or  coffee- 
water,  yet  my  provocations  to  urine  (which,  after  a  haity  gufii  of  a 
fpoonful  of  \vater,  fuddenly  flopped  with  exceffive  pain)  were  more 

I  i  i  frequent, 
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frequent,  and  were  attended  with  a  tenefnms  and  irritation  at  the 
end  of  my  yard.  Mr  R.anby  the  furgeon,  and  Mr  Graham  the  a- 
pothecary,  having  often  vifited  me,  and  having  got  conflant  ae- 
eoiints  of  my  diforder,  and  the  fymptoms  that  accompanied  it, 
both  declared,  there  mufl  be  a  flone  in  my  bladder.  I  was  willing 
to  be  probed  ;  but,  as  I  had  no  thoughts  of  being  cut,  Mr  Ranby 
declined  undertaking  that  troublefome  office,  being  perfuaded, 
without  the  trial,  I  had  a  flone  in  my  bladder.  Lord  Barrington, 
hearing  of  my  complaint,  was  fo  good  as  to  fend  me  the  volume  of 
Scotch  Medical  Effays,  containing  Dr  Whytt’s  account  of  the  good 
effeds  which  taking  foap  and  lime-water  had  had  in  cafes  fimilar 
to  mine,  with  ingenious  refledtions  and  direcflions  relating  to  that 
®ruel  difeafe,  and  the  remedy  for  it.  I  read  them  with  great  fatif- 
fa6lion,  and  would  have  immediately  fallen  into  that  method  ;  but 
my  relations,  touched  with  the  fatal  effedt  which  Dr  Jurin’s  lixi¬ 
vium  had  had  upon  the  late  Lord  Orford,  would  not  fuffer  me  to 
follow  my  own  inclinations. 

While  1  had  a  fevere  fit  upon  me,  I  was  vifited  by  the  Earl  of, 
Morton,  who,  upon  hearing  what  was  my  diforder,  gave  me  an  ac¬ 
count  of  the  powerful  benefits  and  entire  cure  which  Mr  Somers  *  had. 

found, 

♦  Late  one  of  the  commiffioners  of  his  Majefty’s  cuftoms  in  Scotland. 

The  Earl  ofi  Morton  having,  at  this  time,  wrote  to  Mr  Somers  to  know  more  particularly- 
the  method  of  cure  which  he  ufed,  received  from  him  the  following  letter,  which  hisLordfhip 
was  pleafed  to  give. me,  with  allowance  to,  publiih  it  with  Mr  Walpole’s  cafe. 


My  Lord-, 

“  In  ohedience  to  your  Lordftip’s  commands,  which  reached  me  yefterday,  I  have  the  ho* 
“  nour  to  fend  you  an  account  of  the  regimen  which  recovered  ,me  from  a  molt  deplorable 
“  illnefs  that  had,  a  long  time,  baffled  our  ablell  phyficians. 

•«  I  took  four  drams  of  A I  leant  foap,  four  times  a-.day,  early  in  the  morning,  at  eleven  be* 
fore  noon,  at  five  after  noon,  and  at  going  to  bed.  Upon  a  diftallc  I  have  to  pUls,  I  dilToI- 
•  ‘  ved  each  dofe  in  about  half  a  pint  of  oifter  (hell  lime-water.  To  make  the  draught  more 
palatable,  I  added  a  little  milk.  The  lime-water,  thus  mixed,  was  the  only  liquid  I  drank 
“  during  my  indifpofition  ;  and,  as  f  think  its  power  alone  fufficient  to  prevent  any  ncwcon- 
“  cretion,  intended  to  continue  in  that  prxflice.  By  this  method,  my  difmal  complaints, 
**  in  a  few  weeks,  vanifbed  j  and,  in  about  two  months,  I  happily  voided' a  fmall  ftone,  quite 

“  fmooth, 
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found,  in  voiding  the  (lone  that  had  tormented  him  for  many 
years,  by  adding  lime-water  to  the  foap,  which  he  had  taken  for 
fome  time  without  fuccefs. 

This  example,  by  the  encouragement  of  Mr  Graham  my  apo¬ 
thecary,  fixed  my  refolution  to  follow  that  method;  and  according¬ 
ly,  before  I  left  the  town,  I  often  perufed  Dr  Whytt’s  effay  relating 
to  the  flone. 

In  March  1747,  I  began  at  firft  with  taking  every  day  half  an 
ounce  of  Alicant  foap,  made  into  pills,  with  a  fyrup  of  marflimal- 
lows,  and  drank  upon  it  about  a  pint  of  lime-water  made  of  oifter- 
fliells,  mixing  a  fpoonful  of  milk  with  it,  and  drinking  a  fpoonful 
after  it,  to  take  away  the  naufeoufnefs  of  the  tafte. 

Upon  the  road,  as  I  went  into  the  country,  in  May  1748,  I  had 
a  mofl  fevere  fit  at  Newport,  making  bloody  water,  with  frequent 
interruptions,  and  fhort  intervals,  attended  with  violent  pains, 
which  continued  upon  me  to  fuch  a  degree,  that  I  could  not  en¬ 
dure  the  horfes  to  go  more  than  a  foot  pace  for  above  feventy  miles, 
till  I  got  home. 

After  my  arrival  there,  I  was  tolerably  well  for  fome  days;  but 
the  lead  motion  in  a  coach,  or  even  in  walking,  brought  the  difor- 
der  upon  me.  I  was  always  (which  is  remarkable)  intirely  eafy 
when  I  lay  a-bed ;  but  was  obliged,  when  I  got  up,  to  take  to  my 
couch,  and  could  not  venture  to  move  from  thence  but  on  fome  ne- 
cefTary  occafion.  In  the  mean  time  I  continued  to  take  the  foap 
and  lime-water,  which,  by  degrees,  I  increafed  fo  far  as  to  take,  at 
different  times,  an  ounce  of  foap,  and  three  pints  of  lime-water  a- 
day  ;  obferving  a  very  regular  diet.  After  fome  months  I  found 
myfelf  extremely  eafy  in  my  ordinary  motions ;  but  I  never  ven¬ 
tured  to  walk  far,  nor  go  at  all  in  a  wheel-carriage,  keeping  my- 

^  I  i  i  2  felf 

fmooth,  and  to  Fe  fare  much  diminifhed  by  this  diffolvent ;  having  frequently  before  dif- 

“  charged  gravel  of  the  fame  colour.  I  heartily  wifli  it  may  have  the  fame  efFe(fl  upon  your 

“  Lordfhip’s  friend,” - 1  am,  <bc, 

Edinburgh,  Noveinler  lo, 

1747* 
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i'elf  as  ciulet  as  I  could,  until  I  lliould  be  obliged  to  go  to  parlla-- 

♦ 

nient:. 

JasT  before  I  left  the  country,  Mr  Ranby  made  me  a  vifit ;  and, 
aitlio’  I  had  felt  no  pain  or  fymptom  of  my  difeafe  for  fome  time, 
he  advifed  me  not  to  hazard  going  to  town,  by  any  means,  unlefs  in 
a  litter:  hoWe’^er,  having  canfed  a  voiture  to  be  made,  I  undertook 
the  journey  in  it,  the  20th  December  1748,  which  was  regulated  by 
the  horfes  going  no  fiifter  than  a  gentle  walk,  and  but  twenty  miles., 
a-day. 

The  cold  weather,  and  the  tedioufnefs  of  creeping  foflow,  made: 
the  coachman  fometimes  fall  into  a  trot ;  which  I  perceived  r  but- 
finding  no  inconvenience,  did  not  check  his  pace.  The  fet  dages 
were  obferved  ;  but  the  lafl  two  days,  and  particularly  the  laft 
day,  the  coachman  drove  from  Harlow  to  White-chapel,  as  full  a,, 
trot  as  the  horfes  could  go  at  any  time,  and  I  felt  not  the  lead  dif- 
order.  I  took  a  chair  at  Whitechapel,  and  all  that  winter  ufed  no¬ 
thing  elfe,  and  continued  extremely  well  :  But,  about  two  months 
after  my  arrival  in  town,  I  found  fome  fmall  uneafinefs  in  making 
•water,  and  in  two  or  three  days,  I  voided,  with  my  urine,  fome- 
thing  of  a  fiat  fliape,  about  the  bignefs  of  a  filver  penny,  covered 
with  a  foft  white  ?nuciis^  which,  when  it  was  dry,  was  plainly  of  a 
ifony  fobdance,  and,  after  that,  have  never  fmce  been  troubled 
with  the  lead  fymptom  of  that  cruel  difeafe.  And  I  found  my- 
lelf  fo  well  in  the  country,  lad  year  1749,  that,  contrary  to  the  ad¬ 
vice  of  all  my  friends,  I  undertook,  in  my  coach,  a  journey  toChatd 
worth  in  Derbylhire,  at  lead  1^0  miles  from  my  own  houfe  in  the 
country,  to  pay  a  vifit  to  the  Duke  of  Devondiire,  the  horfes  go¬ 
ing  as  round  a  trot  as  they  could  conveniently  according  to  the  road; 
and  the  lad  10,  or  rather  15  miles,  from  Hardwick  to  Chatfwortli, 
a  mod  rugged  and  rocky  way,  v/e  neither  fpared  ourfelves  nor  our 
horfes  ;  and  although  the  great  fhocks  upon  the  dones  broke  the' 
fprings  of  my  coach,  yet  they  gave  me  not  the  lead  uneafinefs  ;  and' 
i  have  ever  fince  continued,  with  refpecd  to  my  former  diforder,  as^ 
well  as  I  ever  was  in  my  life.  But  I  now  and  then  voided  fome  red 
gravel,  after  I  had  fat  a  great  while  in  the  houfe  of  commons. 
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As  I  never  perceived  that  I  voided,  during  my  illncfs,  any  fieaks 
of  a  done,  beiides  the  above-mentioned,  and  was  never  fearched 
by  any  inftrument  ;  I  can  no  otherwife  pronounce  it  to  be  a  done, 
nnlefs  by  the  fymptoms  I  felt,  and  the  judgment  of  the  furgeon  and 
apothecary  that  attended  me,  from  thefe  fymptoms. 

But  it  is  very  remarkable,  as  I  have  faid  before,  that  I  never  felt 
thefe  fymptoms  while  I  lay  a- bed,  nor  to  fo  great  a  degree  wdien 
on  my  couch  as  upon  my  legs  ;  which  looks  as  if  the  podure  made 
great  alteration  ;  and  that,  methinks,  could  not  have  been  the  cafe,  if  ' 
I  had  been  troubled  with  a  fcorbutic  corrodve  humour  only.  I  mud 
leave  it  to  thg  learned  in  phyfic,  to  make  what  concludons  they 
think  fit  from  this  true  date  of  my  cafe.  I  think  I  remember  in 
fome  ofDr  Whytt’s  obfervations,  that  although  the  foap  and  lime- 
water  were  not  able  to  didblve  or  bring  away  the  done,  yet  they 
might  cure  its  painful  fymptoms,  and  hinder  it  from  vulnerating 
any  part  of  the  bladder,  by  blunting  its  fharp  points,  rendering 
its  furface  fmoother,  and  even  covering  it,  in  fome  meafure,  with 
a  kind  of  mucilage.  This  may  pofTibly  be  my  cafe;  if  I  have  dill 
a  done  there;  and  therefore  I  continue  to  take  the  third  part  of  the* 
foap  and  lime-water  daily,  which  I  ufed  when  I  took  the  full  quail-*' 
tity. 

A^ril  21,.  1 750, 

H.  Walpole^ 
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The  SEQ^UEL  of  Mr  WALP  OLE’s  Cafe. 


Containing  an  account  of  the  ftate  of  his  health,  with  refped  to  the  ftone 
in  his  bladder,  from  November  1750,  to  the  end  of  April  1752. 


Cockpit^  April  28.  I75'2, 


'TER  having  found  my felf,  for  two  years  together,  perfedlly 
well,  and  free  from  all  fymptoms  of  my  former  diforder,  I  took 


110  more  than  one  third  of  the  foap  and  lime-water  that  I  had  for¬ 


merly  ufed. 

In  November  ly^o,  I  came  out  of  the  country  in  my  coach,  in  the 
ufual  travelling  pace,  without  the  leaft  inconvenience ;  but  having 
ventured,  after  I  came  to  town,  to  go  now  and  then  in  a  coach  upon 
the  ftones,  I  began,  at  times,  to  feel  the  fymptoms  of  my  former 
diforder,  which,  upon  any  motion,  befides  that  of  going  in  a  chair, 
even  by  walking  to  any  degree,  increafed  upon  me ;  and  driving  on¬ 
ly  in  my  chariot,  through  the  parks,  to  Kenfington,  without  going 
upon  the  ftones,  I  found  myfelf  much  troubled  with  making  fre¬ 
quently  and  involuntarily,  water,  fometimes  bloody,  though  not 
with  much  pain. 

However,  taking  the  precaution  of  going  by  water,  as  far  as 
the  Old  Swan,  and  being  carried  from  thence  in  a  chair  as  far  as 
White-chapel,  I  ventured  in  a  chariot,  fitted  up  with  the  beft  French 
fprings,  to  go  into  the  country  with  Mrs  Walpole,  laft  June  a- 
bout  mid-fummerj  but  before  I  had  got  half  way  to  Epping,  tho’ 
the  horfes  went  but  a  flow  pace,  I  felt  as  great  uneafinefs,  attended 
with  the  fame  fevere  fymptoms,  as  I  had  ever  done  ;  which  fre¬ 
quently  returned  and  continued  upon  me,  during  the  whole  jour¬ 
ney,  for  four  days  together,  with  little  or  no  abatement,  but  while 
I  was  in  bed ;  where,  as  formerly,  after  I  had  lain  fome  time,  I  was 
perfe(5tly  eafy  the  whole  night. 

As  foon  as  I  got  out  of  my  chariot,  upon  my  arrival  at  my  houfe 
in  the  country,  I  had  indeed  a  cruel  fit  5  but  after  I  had  refted  one 


night, 
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night,  and  kept  myfclf  as  quiet  a  poflible,  for  a  few  days  ;  I  found 
myfelf  perfe6lly  well  again  ;  and  as  I  never  went  in  a  coach,  and 
did  not  walk  much  during  my  whole  flay  in  the  country  lafl  year, 
for  about  five  months  together,  I  never  felt  the  lead  fymptom  of  un- 
eafinefs. 

Some  few  days  before  I  left  the  country,  I  took  a  turn  or  two- 
round  my  park,  in  my  chariot,  free  from  pain,  which  encouraged 
me  to  undertake  a  journey  to  town  again,  laft  November,  in  my  cha¬ 
riot,  by  ihort  flages  and  gentle  driving;  and  it  was  perform¬ 
ed,  in  five  days,  to  White-chappel  *,  without  being  fenfible  of 
the  lead  inconvenience  any  part  of  the  way  :  Neither  have  I  felt 
any  fince  my  arrival  in  town,  and  I  dill  continue  well,  taking  daily,, 
as  I  have  condantly  done  fince  June  1751,  when  I  went  lad  into. the 
country,  the  full  quantity  of  foap  and  lime-water  that  I  formerly 
took,  viz.  an  ounce  of  the  former,  and  near  three  pints  of  the  latter,. 

H.  Walpole.. 

Mr  Walpole  continued  well  from  April  iy^2  to  September- 
1754,  taking  about  an  ounce  of  foap,  and  three  pints  of  lime-wa¬ 
ter  daily  ;  but  finding,  of  late,  that  the  foap  opened  his  belly  too- 
much,  he  has  fince  taken  it  in  lefs  quantity.  In  dimmer  1 7i;4,  he 
frequently  road  in  his  coach  forty  Englifh  miles  a~day  without  the 
lead  uneafinefs,  or  ill  confequence :  and  he  fays  he  is  now  quite  well,, 
and  rather  in  better  health  than  formerly,  believing  that  lime- wa¬ 
ter  is  a  great  cleanfer  and  fweetener  of  the  blood. 

*  From  Mr  Walpole’s  houfe.  ia  Norfolk  to  London,  is  about  a  hundred  milesr 


IE  A 


TI.  A  furtlier  continuation  of  tlie  CASE  of  the  Right  Ho- 
KoURABLE  Horace  Lord  W  A  L  P  O  L  E,  with  an  account 
of  what  was  obferved  after  his  death,  upon  opening  his  body  ; 
being  the  copy  of  a  letter  from  John  Pringle,  M.  D.  F.  R.  S.  to 
Dr  Robert  Whytt  profelTor  of  medicine  in  the  univerliiy  of  E- 
dinburgh. 


^  S  I  R,  "t  London^  iid  Feh.  1757* 

1  Imagined,  that  upon  hearing  of  Lord  Walpole’s  death,  you 
^  would  be  defirous  to  know  the  Rate  of  his  Lordfhip’s  health 
from  the  time  he  publiflicd  his  own  cafe;  whether  he  continued 
the  ufe  of  his  medicines  to  the  laR ;  what  ‘diRemper  he  died  of ; 
and,  if  his  body  was  opened,  what  was  the  condition  of  his  blad¬ 
der  and  kidneys.  I  informed  myfelf,  as  well  as  I  could,  of  all 
thefe  particulars  ;  and  I  hope  I  Riall  be  able  to  give  you  foine  fa- 
tisfacRory  account  of  moR  of  them. 

Last  year,  in  the  month  of  March,  about  ten  months  before  his 
Lordfliip’s  death,  I  happened  to  meet  him  at  a  friend’s  houfe,  where 
he  dined,  and  never  faw  any  man  of  his  age  with  a  more  health¬ 
ful  appearance.  He  was  then  in  his  78th  year.  He  eat  with  an  ap¬ 
petite,  and  of  a  variety  of  diflies ;  drank  fome  Madeira,  and  was 
very  chearful  the  whole  time.  LI  is  Lordfhip  then  told  me,  that  he 
had  enjoyed  perfect  health  Rnce  he  fent  his  cafe  to  the  Royal  fo- 
ciety ;  that  he  thought  it  probable  there  was  Rill  a  Rone  in  his 
bladder,  but  fo  diminiflied,  or  fmoothed,  as  to  give  him  no 
uneaRnefs  ;  that  he  did  not  think  it  fafe  to  go  about  the  Rreets 
of  London  in  a  coach,  but  that  he  went  every  where  in  a  chair ; 
and  that,  in  the  country,  he  could  travel  40  miles  a- day  in  his 
poR-chaife,  without  fatigue,  or  feeling  any  of  his  old  pains  up¬ 
on  the  motion.  That  he  continued  to  drink,  for  a  conRancy, 

three 

*  Read  April  21.  1757. 

t  Vid,  Philofophical  Tranfadlons,  vol.  50.  part  I.  p.  205. 
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three  pints  of  oifler-fhell  lime-water  dally  ;  and  to  take,  as  often, 
from  half  an  ounce  to  a  whole  ounce  of  foap,  by  way  of  lenitive. 
All  thefe  circumftances  I  am  fure  of,  becaufe  I  noted  them  down 
when  I  came  home. 

From  this  time  to  the  beginning  of  winter,  Lord  Walpole  (as 
Mr  Graham,  his  apothecary,  informed  me)  continued  in  the  fame 
Rate  of  health.  But  fome  time  after  coming  to  town,  his  Lord- 
fhip  was  feized  with  a  lingering  feverifli  diforder,  very  much  affect¬ 
ing  his  fpirits,  but  entirely  unconnected  with  the  ftone.  Dr  Shaw, 
who  attended  his  Lordfliip  for  about  a  fortnight  before  his  death, 
told  nie,  that  there  had  never  been  any  ftoppage  of  water  or  paffing 
of  bloody  urine,  or  any  pain  about  his  bladder  or  kidneys,  during 
his  laft  illnefs  ;  but  that  he  now  and  then  felt  fome  irritation  in 
making  water,  a  fymptom  too  inconfiderable  to  require  any  other  me¬ 
dicine  than  the  continuation  of  his  lime-water :  which,  in  a  fmaller 
quantity,  he  drank  till  within  two  or  three  days  of  his  end. 

Mr  Ram  by  and  Mr  Hawkins,  furgeons,  with  Mr  Graham,  were 
prefent  at  the  opening  of  the  body ;  and  from  the  two  lafl  I  recei¬ 
ved  the  account  of  the  diffecRion. 

The  coats  of  the  bladder  appeared  to  be  a  little  thicker  than  na¬ 
tural,  but  were  otherwife  found.  The  glandula  projiata  was  of  a 
large  fize,  but  diflempered.  They  found  three  calculi,  two  lying 
loofe  in  the  bladder,  and  the  other,  a  very  fmall  one,  flicking  in 
the  paffage,  at  that  part  which  is  furrounded  by  the  proflate  gland. 
Mr  Graham  favoured  me  with  a  fight  of  them  all.  The  two  hrft 
were  very  much  alike,  being  of  the  fliape  and  fize  of  the  ker¬ 
nel  of  a  Spanifli  nut;  only  the  fides  were  irregularly  flattened,  but 
without  forming  any  fharp  angle.  The  furface  of  each  was  every 
where  fmooth,  except  where  there  had  been  a  reparation  of  fome 
fmall  fcales,  not  fo  thick  as  one’s  nail  ;  and  the  largefl  exfoliation 
from  one  of  thefe  flones  appeared  to  have  been  nearly  about  the 
breadth  of  the  nail  of  my  little  finger.  The  polifh  otherwife,  as 
well  as  the  colour  of  both,  might  be  compared  to  a  boy’s  marble. 
One  of  thefe  calculi  weighed  21  grains,  the  other  22  grains:  they 
were  heavy  for  their  bulk,  and  feemingly  of  a  hard  fubftance. 
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The  fmalleft  Bone  having  been  put  up  with  fome  others  of  the  fame 
fize,  taken  out  of  the  gall-bladder,  Mr  Graham  could  not  be  pofl- 
tive  which  of  them  it  was  ;  and  therefore  I  can  only  fay,  that  what 
he  thought  moft  likely  to  be  fo,  was  about  the  fize  and  lliape  of 
the  feed  of  an  apple,  with  the  point  broken  off  and  the  edge  ragged. 
This,  as  I  obferved,  was  found  in  the  paffage,  feemed  to  be  coming 
away,  and  probably  had  occafioned  that  irritation  the  patient  had 
now  and  then  felt  during  his  laft  illnefs.  It  weighed  only  about  a 
grain. 

No  parts  could  have  a  founder  appearance  than  both  the  ureters 
and  kidneys.  The  firfl  were  not  dilated;  nor  did  the  lafl  contain 
any  flone,  mucus ^  or  gravel :  the  pelvis  in  each  was  of  a  natural 
fize. 

The  reft  of  the  abdominal  vifeera  were  in  the  fame  healthful 
hate,  except  the  gall-bladder,  which  was  full  of  hones.  The  largeh: 
was  about  the  fize  of  a  fmall  chefnut,  but  rounder.  The  fiirfaae 
was  fmooth,  particularly  at  one  part,  where  it  feemed  to  have  rub¬ 
bed  upon  a  leffer  calculus^  of  the  lhape  of  one  of  the  vertebrds  of  a 
fmall  animal,  without  the  procehes.  This  lah  had  a  hollow  on 
each  fide  correfponding  to  the  convexity  of  the  large  hone;,  and 
thefe  cavities  being  hnely  poliihed,  it  feemed  as  if  Ibmetimes  one 
fide,  fonietimes  the  other,  of  the  fmall  hone  had  been  turned  to  the 
great  one,  and  had  been  fhaped  in  that  manner  by  the  attrition. 
The  largeh  weighed  one  drachm  two  fcruples  and  tuo  grains  ; 

the  fmall  one  but  nine  grains:  they  both  funk  in  water;  and  felt 
fpecifically  heavier  than  any  hones  I  have  ever  feen  taken  out  of  the 
gall-bladder.  Befides  thefe  two,  there  were  feveral  very  finall  caU 
cull  of  irregular  fhapes,  and  of  rough  furfaces,  which  all  together' 
did  not  weigh  above  five  grains-  Mr  Graham,  who  had  attended  - 
his  Lordfhip  for  about  40  years,  afTured  me,  that  he  never  had  any 
fymptom  that  indicated  a  hoppage  of  the  bile,  or  the  palfage  of  a-, 
hone  from  the  gall-bladder  into  the  intehines., 

E I T  H E  R, the  head  nor  breah  were  openedL 
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These  are  all  the  materials  I  can  furnifli  you  with,  relating  to 
this  cafe.  If  you  defire  to  be  more  particularly  informed  of  any 
of  thefe  circumftances,  let  me  know,  and  I  will  endeavour  to  pro¬ 
cure  you  all  the  lights  I  can.  In  the  mean  while,  I  fhould  be  glad 
to  have  your  remarks  upon  what  I  have  now  fent  you  ;  and  fince 
you  have  been  fo  long  in  the  train  of  thinking,  with  more  than 
ufual  attention,  on  this  fubjecfl,  I  prefume  it  would  be  very  agree¬ 
able  to  the  gentlemen  of  the  Royal  Society  to  have  a  paper  from  you, 
on  this  occafion ;  and  the  Bather,  as  his  Lordfhip  began  his  courfe 
of  foap  and  lime-water,  upon  hearing  of  your  fuccefs  by  that  me¬ 
thod  of  cure..  I  am, 


S  I  R, 


JOHN  PRINGLE. 
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III.  Some  Observations  on  the  CASE  of  the  late  Richt 
Honourable  Lord  WALPOLE,  of  Wooltertoon :  In  ^ 
letter  to  Dr  John  Pringle,  F.  R.  S. 

Edinburgh j  March  id.  1757. 

*  S  I  R,  t 

PHYSICIANS  have  not,  perhaps,  differed  more  widely 
in  any  thing  than  in  their  opinions  of  the  medicines  late¬ 
ly  propofed  for  the  cure  of  the  ftone.  While  fome  imagined, 
that  Mrs  Stephens’s  medicines,  or  foap  and  lime-water,  were  in 
mofh  cafes  to  accomplifh  a  diffolution  of  the  (lone  j  others  have 
been  pofitive,  that  nothing  of  this  kind  was  to  be  expecded  from 
them :  nay,  they  have  condemned  thefe  medicines,  when  ufed 
in  large  quantities,  and  long  perfifled  in,  as  hurtful  to  the  llomach, 
guts,  and  urinary  paffages  ;  and  have  afcribed  the  remarkable  eafe 
which  they  almofl  always  give  to  calculous  patients,  to  their  depo-*- 
fiting  a  calcarious  powder  upon  the  furface  of  the  done,  by  which 
it  is  rendered  lefs  hurtful  to  the  bladder.  And  this  opinion  feems 
to  have  been  not  a  little  flrengthened,  by  the  great  quantity  of 
white  fediment  obferved  in  the  urine  of  thofe  patients  who  have 
ufed  foap  and  lime-water  in  confiderable  quantities.  Now,  as  I  am 
of  opinion,  that  mod  of  thefe  objections  and  doubts,  concerning 
the  effects  of  foap  and  lime-water  in  the  cure  of  the  done,,  may  be 
cleared  by  a  candid  confideration  of  Lord  Walpole’s  cafe,  I  fhall 
trouble  you  Vv^ith  a  few  remarks,  which  have  occurred  to  me,  in 
comparing  it  with  the  appearances  found  in  his  Lorddiip’s  body  af¬ 
ter  death,  of  which  you  were  fo  obliging  as  to.  fend  me  a  particu¬ 
lar  account*. 

I.  Whatever  doubts  may  have  been  entertained  concerning 
the  caufe  of  Lord  AValpole’s  complaints,  yet  it  now  appears  e/i- 
dently  beyond  difpute,  that  they  mud  have  been  owing,  not  to  a 

fcorbutic 

*  Read  April  21.  1757. 

Vid,  Philofophical  Tranfa^ions,  vol,  50.  parti,  p.  209. 
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fcorbutic  corrofive  humour  in  his  bladder,  as  was  imagined  by  Tome,, 
but  to  Rones  lodged  in  it.  Thefe  Rones  may  poRibly  have  lain  there: 
Rnce  1734;  fbi'  from  that  time  to  fpring  1747,  his  Lordlliip  was 
free  of  any  gravelifli  complaints,  only  paffing  fome  red  fand  at 
times  But  at  what  time  foever  they  may  have  RrR  arrived  in  the* 
bladder,  in  1747  and  1748,  they  feem  to  have  acquired  fuch  a  bulk,, 
or  were  become  fo  rough  or  pointed  in  their  furface,  as  to  occaRon 
great  pain,  frequent  provocations  to  urine,  and  fometimes  bloody 
urine;  efpecially  after  any  conRderable.  motion.  Thefe  complaints, 
however,,  were  fbon  relieved,  by  fwallowing  daily  an  ounce  of  Ali- 
cant  foap,  and  three  Knglifli  pints  of  lime-water  made  with  calcined 

4 

oiRer-fhells :  and  from  1748  to- 1757  his  LordRiip  was  kept  almoR 
intirely  free  from  any  return  of  them,  except  for  fome  months  of' 
1730  and  1 75 1,  during  which  he  took  only  one  third  part  of  the: 
quantity  of  foap  and  lime-water  above  mentioned. 

2.  It  is  highly  probable,  nay,  T  think,  altogether  certaih,  that: 
the  foap  and  lime-water  not  only  relieved  Lord  Walpole  of  the  pain¬ 
ful  fymptoms  occaRoned  by  the  Rones  in  his  bladder,  but  alfo  pre¬ 
vented  their  increafe. 

If  thefe  Rones  came  into  the  bladder  in  1734,  they  muR,  in  fo 
many  years  as  his  LordRiip  lived  after  this,  have  acquired  a  very 
great  bulk  :  nay,  if  we  fuppofe  them  not  to  have  been  lodged  in  the 
bladder  above  a  year  before  they  began  to  occaRon  frequent  incli¬ 
nation  to  make  urine,  with  pain,  and  fometimes  Ridden  RoppageSs 
of  urine;  yet,  from  1746  to  1757,  they  ought  to  have  grown  to  a 
much  larger  Rze  than  that  of  the  kernel  of  a  SpaniRi.nut  It  is- 
true,  the  Rone  may  increafe  faRer  in  fome  patients,  and  flower  iii> 
others;  but  Rones,  after  remaining' a  dozen  or  more  years  in  the 
bladder,  generally  weigh  feveral  ounces.  Some  years  Rnce  I  faw  a 
Rone,  weighing  near  fix  ounces,  ^taken,  from  a,boy  of  no  more.thani 
14  years  of  age., 

3.  LoRDi 

*  The  ftones  found  m  Lord  Walpole’s  bladder  were.  of. this  fize,  and  weighed  one  of  shemL.^ 
22  and  the  other  2 1  grains. 
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3.  Lord  Aval  pole’s  cafe  not  only  fliews  the  power  of  foap  and 
lime-water  to  relieve  the  painful  fymptoms,  and  prevent  the  in- 
creafe  of  the  ftone  in  the  bladder,  but  alfo  makes  it  probable,  that 
thefe  medicines  do  communicate  to  the  urine  a  power  of  dilTolving 
the  ftone. 

In  the  beginning  of  1749  Lordililp  voided  with  his  urine  a 
calculous  fubftance  of  a  flat  fliape,  about  the  bignefs  of  a  filver 
penny,  and  covered  with  a  foft  white  mucus  \  and  upon  the  furfaces 
of  the  flones  found  in  his  bladder  there  were  fome  inequalities, 
which  feemed  to  have  been  made  by  the  feparation  of  thin  lamellds 
•or  fcales.  Further,  the  fmall  ftone  found  in  the  beginning  of  the 
urethra  muft  have  been  in  a  diflblving  ftate,  and  confiderably  leflened 
in  the  bulk:  for,  if  it  had  lain  long  in  the  bladder,  and  never  been 
larger,  it  ought  to  have  been  voided  thro’  the  urethra  with  the 
urine;  and  it  could  not  have  arrived  lately  in  the  bladder,  flnce 
Lord  Walpole  had  not  had,  for  feveral  years  before  his  death,  any 
nephritic  pains,  or  fymptoms  of  ftones  pafling  from  the  kidneys ; 
and  fince  it  is  not  likely,  that  a  ftone  of  the  flze  and  fhape  of  the  feed 
of  an  apple  *  would  pafs  thro’  the  ureters  without  being  felt.  Now 
if  this  fmall  ftone,  found  in  the  urethra,  was  partly  diflblved  by  the 
virtue  of  the  foap  and  lime-water,  it  will  appear  at  leaft  probable, 
that  the  two  larger  ftones  in  the  bladder  were  fo  likewife.  But  al¬ 
though  Lord  Walpole’s  calculous  concretions  had  remained  undi- 
miniftied,  and  without  any  fymptoms  of  diflblution,  it  would  not 
therefore  follow,  that  foap  and  lime-water  cannot  diflblve  the  ftone 
in  other  patients,  where  the  concretion  may  be  of  a  lefs  firm  texture. 

m 

The  Rev.  Dr  Richard  Newcome,  now  Lord  Bifliop  of  Llandaffe, 
while  drinking  two  Englifh  quarts  of  lime-water  daily,  for  the  cure 
of  the  ftone  in  his  bladder,  poured  his  urine  every  morning  and 

i* 

evening  upon  a  piece  of  human  calculus  weighing  3 1  grains ;  by 
which,  in  the  fpace  of  four  months,  it  was  reduced  to  three  pieces, 
weighing  in  all  only  fix  grains.  Upon  one  of  thefe  pieces,  weighing 
2.  3 1  grains,  he  caufed  to  be  daily  poured,  for  two  months,  the 

frelh 

*  The  ftone  found  in  the  beginning  of  the  palfagc  from  the  bladder  was  of  this  fizc,  and 
ivelghed  about  a  grain. 
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frelli  urine  of  a  perfon  who  drank  no  lime-water;  at  the  end  of 
which  time  the  piece  of  calculus  was  found  to  weigh  2.56  grains, 
having  increafed  in  weight  a  quarter  of  a  grain.  This  fame  piece 
being  afterwards  fteeped  in  the  Bifliop’s  urine,  (who  continued  to 
drink  lime-water  as  above),  from  June  24.  to  July  9.  was  in 
thele  few  days  quite  crumbled  into  powder.  Since  this  experiment 

ews,,  beyond  difpute,  that  lime-water,  unafliflcd  by  foap,  can  coiu- 
municate  to  the  urine  a  power  of  diflblving  the  (lone  out  of  the 
body,  it  carl' fcarcely  be  doubted,  that  it  muft  have  the  like  effedt  on 
it  when  lodged  in  the  bladder...  And  that  the  diffolution  of  the' 
(lone  in  the  bladder  has  been  completed  by  foap  alone,  appeared  e- 
vidently  in  the  cafe  of  the-  Rev.  Mr  Matthew  Simfon,  minifter  of 
Pancaitland  near  Edinburgh;  an  account  of  wTich  will  foon  be- 
made  public  by  Dr  AuRin,  who  opened  his  body  after  death.  Mr 
Simfon  had,  from  1730,  been  afflidted  in  a  lefs  or  greater  degree 
with  the  fymptoms  of  a  Rone  in  the  bladder;  and  in  November 
1735“  was  founded  by  Dr  Drummond  of  Perth,  and  Mr  BalderRon, 
furgeon  in  Edinburgh,  by  whom  a  Rone  was  not  only  plainly  felt; 
but  alfo  by  the  patient  himfelf.  In  February  1737  he  began  to  take’ 
foap;  and  after  1743' never  had  any  gravelifli  fymptoms.  He  died, 
in  May  1756;  and,  when  his  bladder  was  looked  into,  there  was. 
neither  Rone  nor  gravel  found  in  it.. 

4.  It  appears  from  Lord  Walpole’s  cafe,  that  foap  and  lifne-wa**- 
ter,  even  when  taken 'in  large  quantities,  proceed  very  flowly  in  dif*- 
folving  the  Rone. 

From  July  1748,  to  the  beginning  of  1757,  liis  LordRRp ‘drank 
three  Englifli  pints  of  lime-water,  and  fwallowed  for  the  moR  part 
an  ounce  of  foap,  daily ;  except  from  April  17^0  to  June  1751', , 
during  which  time  he  took  only  one  pint  of  lime-water,  and  one 
third  part  of  an  ounce  of  foap,  daily.-  However  fpeedily  foap  anol 
lime-water  may  diflolve  the  greateR  part  of  urinary  Rones  out  of 
the  body,  yet  being  mixed  with  the  aliment;  and  humours  of  the 
Romach  and  guts,  and  afterwards  with  the  whole  mafs  of  blood, 
it  is  impoRible  but  their  force  muR  be  greatly  impaired  before  they 

ari  ivei 
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arrive  with  the  urine  at  the  bladder.  When,  therefore,  urinary 
ftones  are  of  an  uncommon  hard  texture,  we  are  perhaps  fcarcely 
to  expedl  any  fenhble  diffolution  of  them  by  the  ufe  of  foap  and 
lime-water:  but  when  they  are  of  a  fofter  kind,  there  is  no  reafon 
to  doubt,  that  thefe  medicines  will  in  time  diflblve  them ;  and  this 
will  happen  fooner  or  latter,  in  proportion  to  the  hardnefs  of  the 
Rone,  to  the  quantity  of  the  medicines  fwallowed  by  the  patient, 
and  the  exact  regimen  he  obferves  as  to  his  diet. 

But,  however  flowly  foap  and  lime-water  may  proceed  in  dif- 
folving  the  Rone,  yet  they  generally  give  fpeedy  relief  to  the  pa¬ 
tient.  Lord  Walpole  did  not  take  thefe  medicines  in  the  full  quan¬ 
tity  till  the  end  of  July  17/^8;  and,  in  a  few  months  after,  he  was 
not  only  greatly  relieved  of  all  his  complaints,  but  in  December 
w^as  able  to  ride  an  hundred  miles  in  his  coach,  without  finding 
any  uneafinefs,  altho’  the  two  laR  days  of  the  journey  the  horfes 
went  at  a  full  trot.  In  winter  lyyo,  and  fpring  1751,  when  his 
LordRiip  fwallowed  only  one  third  part  of  the  foap  and  lime-water 
which  he  had  been  in  ufe  to  take,  his  pains  and  frequent  inclina¬ 
tion  to  make  urine  returned  in  a  good  degree ;  but,  after  taking  the 
medicines  in  the  full  quantity,  he  foon  became  as  eafy  as  before. 

It  would  feem,  while  Lord  Walpole  ufed  only  one  pint  of  lime- 
w^ater  and  one  third  of  an  ounce  of  foap  daily,  that  the  petrifying 
quality  of  his  urine  was  not  intirely  deRroyed,  and  that  the  Rony  par¬ 
ticles  newly  formed  on  the  furface  of  the  calculi  dccafioned,  by  their 
roughnefs,  the  return  of  his  painful  fymptoms.  However,  when 
he  had. recourfe  to  the  medicines  in  a. larger  quantity,  the  petre^^ 
fcent  quality  of  his  urine  was  not  only  deRroyed,  but  this  fluid* 
feems  to  have  acquired  a  power  of  diflblving  the  rough  Rony  par¬ 
ticles  depofited  on  the  furface  of  the  calculi  j  and  in  this  way  foon 
removed  the  pain,  bloody  urine,  and  frequent  defire  to  make  water, 
upon  ufing  any  confiderable  exercife. 

Soap  and  lime-water  not  only  relieve  the  painful  fymptoms  oc- 
cafioned  by  the  Rone,  by  wearing  off  its  fharp  points,  and  rougher 
parts,  which  ufed  to  irritate  the  tender  membrane  which  lines  the 
bladder  j  but,  when  this  membrane  has  been  wounded  or  lacerated 
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hy  the  flone,  there  is  nothing  that  will  heal  it  more  fpeedily  than 
lime-water ;  which  the  ingenious  Dr  Langrifh  has  found  to  be  re- 
•  markable  alfo  for  its  effeds  in  curing  the  bladders  of  dogs,  after 
being  fretted  with  foap-leys 

Th  e  power  of  foap  and  lime-water  to  alleviate  the  painful  fymp- 
toms  attending  the  (lone  is  fo  great,  that,  as  far  as  I  remember,  I 
have  only  met  with  one  patient,  who  did  not  find  himfelf  confider- 
ably  relieved  by  them.  But  it  is  to  be  obfoved,  that  this  patient 
neither  took  them  in  full  quantity,  nor  perfifted  in  their  ufe  for  a 
long  enough  time  :  and,  when  he  w^as  afterwards  cut,  the  flone  ta¬ 
ken  out  of  his  bladder  was  almofl  as  thick  fet  with  fharp  prickles 
as  the  back  of  an  hedgehog  :  fo  that,  in  this  cafe,  no  remarkable 
eafe  could  be  procured  to  the  patient  by  the  medicines,  until  they 
had  quite  diffolved  thefe  fharp  points,  and  rendered  the  furface  of 
the  flone  fmooth  and  equal  ;  which  was  not  to  be  done  but  after  a 
very  long  time,  efpeeially  as  the  flone  was  of  a  pretty  hard  texture. 

It  may  be  proper  to  take  notice,  that  when,  along  with  the  flone, 
there  is  any  ulceration  in  the  bladder,  foap  does  mifchief,  and 
lime-water  often  fails  of  giving  any  confiderable  relief.  How¬ 
ever,  even  in  this  cafe,  it  is  perhaps  one  of  the  befl  remedies  we 
know, 

5.  Soap  and  lime-water,  taken  in  large  quantities,  and  perfilled 
in  for  many  years  together,’ appear  to  be  innocent,  and  no  way  in¬ 
jurious  to  health., 

LoRp  Wal  POLE,  who  ufed  thefe  medicines  for* upwards  of 
eight  years,  was  riot  only  relieved  of  the  painful  fymptoms  of  the 
Rone,  but  had.  his  health  improved  by  them  in  other  refpeds.  His 
appetite,  healthful  look,  •  and  a  degree  of  spirits  uncommon  at  his 
age,  continued  till  the  end  of  1756,  when  his  lafl  illnefs  began  firfl 
to  attack  him.  And  as  his  health  did  not  appear  to  be  any  Avay 
injured  by  thefe  medicines  ;  fo,  when  his  body  was  opened  after 
death,  his  kidneys  and  ureters  were  obferved  to  be  quite  found  and 
natural,  as  was  likewife  his  bladder  ;  only  its  coats  appeared  a  little 
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thicker  than  ufual,  owing  probably  to  the  long-continued  frlc*' 
tion  of  the  Rones  upon  it.  Neither  the  kidneys,  ureters,  nor 
bladder,  v\^ere  loaded  or  crufted  with  any  calcarious  matter;  an 
effecfl  moft  unjuflly  afcribed  to  foap  and  lime-water,  fince  in  the  u- 
rinary  paffages,  to  which  the  air  has  no  accefs,  they  cannot  depo- 
fite  their  calcarious  pait  • ;  and  fince  the  white  Ruff  obfervabie  in 
the  urine  of  Rich  patients  as  take  thefe  medicines  in  large  quanti¬ 
ties  is  only  the  ufual  fediment  of  the  urine  changed  in  its  nature 
and  colour,  with,  perhaps,  fome  of  the  diffolved  particles  of  the- 
Rone  f. 

As  the  urinary  paffages  were  no-ways  injured,  fo  neither  were  the* 
Romach,  guts,  and  other  vifeera  of  the  lower  belly.  Thefe  had  all 
a  healthful  appearance,  except  the  gall-bladder,  which  was  almoR 
full  of  biliary  concretions  ;  nor  is  it  furprifing,  that  foap  and  lime- 
water,  which  prevent  the  growth  of  urinary  calculi^  fliould  have  no. 
effedl  on  biliary  Rones,  fince,  although  thefe  medicines  diffolve  the' 
former  out  of  the  body,  yet  they  do  not  make  the  finalleR  impreffion' 
on  the  latter. 

I  prefume  it  will  be  needlefs  to  take  notice,  that  the  lingering 
nervous  fever,  of  which  Lord  Walpole  died,  cannot,  with  any  colour, 
of  reafon  be  afcribed  to  the  large  ufe  of  foap  and  lime-water ;  fince,. 
if  they  could  have  produced  Rich  an  effedl,  they  muR  have  done  it 
in  much  lefs  time  than  eight  years  and  an  halR. 

It  may  not  be  amifs  to  obferve,  that  although  foap  and  lime- 
water,  taken  in  large  quantities,  are  noways  injurious  to  health,, 
yet  in  fome  cafes  they  may  become  improper,  on  account  of  the 
particular  Rate  of  the  patient.  Thus,  in  a  feorbuti'e  or  putrid  dif- 
pofition  of  the  humours,  foap  at  leaR  ought  to  be  totally  omitted; 
and  Rich  patients,  who  are  much  troubled  with  the  haemorrhoids, 
ought  to  be  fparing  in  its  ufe,  as  the  alkaline  fait,  with  which  it 
abounds,  will  fcarcely  fail  to  exafperate  their  pain.  Where  the  pa¬ 
tient  is  naturally  very  coRive,  lefs  lime-water  and  more  foap  ought 
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to  be  ufed;  and,  on  the  contrary,  where  the  body  is  too  loofe, 
little  or  no  foap  is  to  be  taken,  but  the  cure  is  to  be  trufted  to  lime- 
water  alone ;  which,  in  this  cafe,  ought  to  be  drank  to  the  quantity 
of  two  Engliih  quarts  a-day. 

As  the  foregoing  obfervations  will,  I  am  afraid,  appear  more 
tedious  than  important,  I  fhall  only  add,  that  I  am,  with  great 
efteem, 

S  I  R, 

Your  moft  obedient  humble  fervant, 


ROBERT  WHYTT. 


L  1 1  2  IV.  C  A  S  E 


IV.  CASE  of  the  Reverend  Dr  RICHARD  NEW  CO  ME 
Canon  of  Windfor,  afterward  Lord  Bifliop  of  Llandalfe. 

Written  by  hlmfelL 

TH  E  Reverend  Dr  Newcome,  Canon  of  Windfor,  had  for  a 
twelvemonth  voided  large,  round,  red  gravel,  without  any 
pain  or  difcoloured  water.  In  April  1751,  after  riding,  his  water 
firft  appeared  bloody,  which  was  attended  with  a  frequent  irritation 
to  make  it,  tho’  with  very  little  pain.  After  one  day’s  reft,  the  wa¬ 
ter  would  return  to  its  natural  colour,  and  he  was  able  to  walk  a- 
bout,  or  ufe  exercife,  without  any  inconvenience,  for  nine  or  ten 
days  ;  in  which  time  his  fymptoms  ufually  returned  j  but  foon  went 
off  again  upon  his  fitting  ftilL  Thefe  intermiffions  of  his  diforder 
grew  gradually  lefs,  and  a  lefs  motion  would  occaflon  uneafinefs 
and  bloody  water ;  fo  that  in  the  November  following  he  had  hard¬ 
ly  any  intermiflions  at  all,  and  could  fcarce  flir  from  his  chair 
without  being  obliged  to  pafs  his  water  immediately  ;  and  with  any 
little  motion,  was  fure  to  void  blood.  When  his  uneafy  fenfations 
had  been  quieted  by  fitting  ftill,  they  would  conflantly  return,  if 
he  only  walked  acrofs  his  room.  In  this  Rate,  he  began  to  drink 
lime-water,  and  the  following  account  of  its  fuccefs  is  in  his  own 
words. 

I  began  to  take  the  lime-water  Nov.  1751,  and  in  a  few  days 
brought  myfelf  to  drink  two  quarts  a-day,  taking  no  other  liquid 
whatever,  except  tea ;  and  this  I  have  continued  with  very  little  in¬ 
terruption  for  above  two  years.  I  found  no  immediate  effedl  from 
it,  but  continued  all  the  winter  making  bloody  flimy  water,  with 
irritating  pain  upon  every  little  motion,  and  a  conftant  inclination 
to  go  to  flool ;  but,  by  keeping  quiet,  I  continued  pretty  eafy.  The 
greateft  exercife  I  took,  was  walking  to  church  (not  half  a  quarter 
of  a  mile  diflant)  and  officiating  every  Sunday  j  and  by  this  I  never 
failed  having  my  urine  difcoloured,  and  the  irritating  pains  more 
or  lefs :  yet  I  began  about  February  to  think  myfelf  better,  at  leafl 
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I  was  fatlsfied  that  I  was  not  grown  worfe  ;  and  being  obliged,  by- 
bad  weather,  to  go  to  church  in  a  chariot,  tho’  I  felt  uneafinefs,  I 
thought  1  bore  it  better  than  I  had  formerly  done ;  I  began  too  to 
be  lefs  difordered  by  officiating  at  church,  but  dill  always  in  fome 
degree,  till  Eailer-S unday,  when,  being  obliged  to  Hand  much 
longer,  and  move  more,  I  expedled  the  ufual  confequences  of  blood 
and  pain ;  but  neither  happened,  nor  have  ever  hnce,  as  they  ufed 
to  do  by  the  fame  exercife.. 

I  was  certain  now  I  could  bear  exercife  better  than  I  had  done ; 
and,  encouraged  by  this,  I  ventured  to  ride  on  horfeback,  which  I 
bore  once  very  well  ;*  but,  on  a  fecond  trial,  had  the  ufual  confe¬ 
quences  of  blood  and  pain  ;  and  about  a  fortnight  after,  in  the 
month  of  May,  thinking  myfelf  abler,  I  tried  the  motion  of  a  cha¬ 
riot  ;  but,  tho’  driven  very  flow,  I  could  not  bear  it  half  a  mile, 
and  was  forced  to  get  out  and  walk  home  with  difficulty,  making 
much  blood  with  great  irritation,.  From  this  time  to  the  latter  end 
of  June,  I  kept  quiet  and  was  eafy,  and,  I  concluded,  better  than 
before  I  began  the  lime-water  ;  but  fetting  out  on  a  journey  to  Lon¬ 
don  in  a  Goach^  I  fuffered  much  in  the  journey,  and  had  all  my 
former  complaints  in  a  greater  degree  than  ever.  A  week  or  ten 
days  reft,  after  my  journey,  recovered  me  to  my  former  eafej  but 
I  could  bear  but  little  motion. 

I  nov/  began  to^  take  foap  with  the  lime-water  :  in  the  middle  of 
July,  I  was  obliged  to  go  to  Windfor  ;  which  journey  brought  on 
my  ufual  complaints,  and  I  continued  the  three  weeks  I  was  there 
very  indifferent,,  having  continual  uneafinefs,  gripings,  dregs  of 
blood,  irritations,  and  a  conftant  feel  of  going  to  ftool,  and  paffing, 
at  the  fame  time,  a  little  black  fand ;  but  neverthelefs  I  bore  the 
motion  of  the  coach  in  my  journey  back  fo  much  better  than  I 
ever  had  done  before,  fince  I  had  been  ill,  that  I  could  not  but  con¬ 
clude  I  was  much  better. 

Auoust  1752,  I  was  fearched,  and  a  done  found  in  my  bladder. 
I  continued  in  town  till  the  beginning  of  Odober,  growing  better^ 
as  I  judged,  by  my  being  able  tt-j  move  more  without  bringing  on 
pain  and  blood  *,  and  I  was  condrined  in  my  opinion,  by  bearing  ^ 
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journey  of  i^o  miles  to  my  own  home  with  but  little  blood  or  pain, 
in  comparifon  with  what  I  had  when  I  came  up  three  months  be¬ 
fore. 

All  this  winter  I  kept  quiet  and  enj*oyed  perfedl  health  :  And  by 
February  1753,  the  irritations  and  frequent  motions  to  make  water 
and  go  to  ftool  had  left  me,  and  my  urine  was  without  dime  and  a 
fort  of  oilinefs  it  ufed  to  have,  and  from  a  dirty  colour,  was  be¬ 
come  yellow  ;  but  at  times  there  would  be  upon  it  a  ftrong  feum 
or  froth  which  refle(5led  colours  like  mother-of-pearl,  and  would  re¬ 
main  on  paper  if  not  touched  (but  it  could  not  refill  theleafl  touch) 
a  day  or  two,  till  it  dried  to  a  fine  powder.  I  have  not  obferved 
any  of  this  feum  thefe  lad  fix  months,  nor,  as  far  as  I  can  j*udge, 
fince  I  left  ofif  foap. 

I  had  all  this  while  carefully  obferved  my  urine,  but  could  not 
difeover  any  fragments  of  ftone,  nor  had  ever  the  lead  feel  in  the 
pafifages,  as  if  any  thing  had  made  its  way.  But,  about  March 
1753,  in  a  pot  that  had  been  emptied,  and  by  accident  not  waflied, 
I  difeovered  hanging,  about  the  fides,  white  particles  like  mortar, 
which  feemed  to  be  a  dony  fubdance,  and  feme  few  of  them  I  could 
plainly  perceive  to  be  convex  ;  but  I  obferved  very  few  of  this  fort, 
and  indeed  not  many  of  any  kind  at  a  time,  although  very  con- 
dant ;  and  it  is  probable  that  I  might  have  pafiTed  them  long  be¬ 
fore  I  attended  to  it. 

The  date  of  eafe  I  found  myfelfin  at  this  time  (February  1753), 

I  had  come  into  gradually,,  and  I  thought  it  might  in  great  mea- 
fure  be  owing  to  my  keeping  quiet,  which  I  determined  to  continue; 
but  undefignedly  got  the  habit  of  dirring  more  about ;  and  found 
I  had  little  or  none  of  my  former  complaints,  which  had  left  me  fo 
gradually,  that  I  cannot  fay  when  it  was  I  was  totally  free  from 
them.  In  March  the  bad  weather  again  obliged  me  to  ufe  a  cha¬ 
riot  to  church,  and  I  felt  not  the  lead  uneafinefs  from  the  motion. 

I  now  began  to  walk  about  without  redraint  two  or  three  miles  at 
a  time,  and  went  airing  in  the  chariot  upon  paved  roads,  without 
any  inconvenience,  though  driven  full  trot. 
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In  July  1753  I  undertook  a  journey  to  London,  and  bore  tlie. 
coach  as  well  as  I  ever  did,  and  in  town  v/ent  feveral  long  and 
rough  flages,  in  a  hackney-coach,  on  the  flones,  and  from  thence  to 
Windfor  and  back  again,  and  then  down  again  to  Whitechurch  ; 
and  all  this  without  the  lead  uneafinefs  whatever.  But,  about  this 
time,  I  began  to  pafs  foine  red  gravel  without  pain,  which  I  had 
not  done  before  for  two  years,  and  at  my  return  home  in.  Septem¬ 
ber,  had  a  great  pain  in  my  loins,  which  moved  at  lad  into  the 
groin,  and  for  a  fortnight  or  three  weeks  fbme  gravel  paffed  every 
day,  but  without  difcolouring  the  water,  or  any  irritations,  or  any 
of  the  former  fenfations.  I  have  from  this  time  been  fubjecl  to  pafs 
gravel  at  times,  but  with  no  pain  at  all ;  and  a  week  before  I  fet 
out  on  my  lad  journey  to-.  London  March  i.  i75'4,  fome  paffed  e- 
very  day,  which  continued  on  the  road,  and  does  dill  much  in  the 
fame  manner  it  had  done  for  a  year  before  I  complained  of  the* 
done;  but  I  feel  no  pain,  and  can  bear  all  forts  of  motion  as  welL 
as  ever  I  could  in  my  lifc- 

From  November  1731  to  January  173'4, 1  pundually  took  the 
full  quantity  of  2  quarts  a-day  of  lime-water,,  making  it  my  only 
liquor,  except  tea,  and.  about  half  the  time  an  ounce  of  foap  a-day, 
and  never  found  myfelf  better  with  regard  to  appetite,  deep,  and. 
indeed  in  alb  refpedls..  And  the  lime-water  which  I  took  at  drd 
with  fome  reludlance,  not  only  came  by  ufe  to  be  tolerable  to  me, 
but  as  agreeable  as  any  other  liquor.. 

Sept  EMBER  1753,  I  began  to  pour,  morning  and  evening,  fome 
of  my  urine  on  a  piece  of  human  calculus ;  in  about  two  months 
its  furface' began  to  turn,  white,  and  to  appear  foftened;  and,  upon, 
touch,  retained  the  impreffion  of  the  fl^in  of  the  finger;  but  this, 
only  jud  on  the  out  fide,  without  any  depth  ;  and  the  done  remain¬ 
ed  hard  and  firm  as  before.  By  degrees  the  furface  grew  more  foft, 
and  feemed  loofe  and  hollow  from  the  body  of  the  done,  as  a  fhell 
to  it,  and,  in  a  few  days,  began  to  crack  (in  November)  and  fcale 
off:  I  then  took  it  in  my  hand,  and  found  it  very  rotten,  fo  as  not 
to  be  touched  without  breaking  bits  from  this  outward  fhell,  under 
which  tke  done  was  dill  hard,,  tho'  honey-comb’d;  although  the 
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furface  was  fo  rotten,  as  not  to  endnre  the  flightefl  touch,  without 
crumbling  into  coarfe  mortar ;  yet,  if  let  alone,  little  came  off  in 
bits ;  but  it  wafted  imperceptibly.  As  the  outward  furface  came 
off,  there  appeared  a  fmall  crack  round  the  ftone,  as  if  marked  out 
with  the  point  of  a  knife ;  this  daily  grew  wider  and  deeper,  and, 
upon  examining  the  ftone  in  my  hand,  it  came  in  two  in  that 
place  5  and  the  furfaces,  by  which  the  two  bits  had  adhered  to  each 
other,  were  quite  fmooth,  and  not  incorporated  into  each  other,  fo 
as  to  form  one  mafs,  but  as  if  they  had  been  originally  two  diflind; 
bodies  fluck  together  by  a  cement. 

In  December  another  layer  came  off  in  the  fame  manner,  upon 
only  turning  it  out  of  the  bottle ;  but  I  believe  neither  of  thefe 
would  have  come  off  by  themfelves  ;  for  there  feeiued  to  be  other 
Jlrata  feparating  in  the  fame  manner,  which  being  let  alone,  never 
came  off  in  bits,  but  went  off  in  a  fort  of  mucous  flime.  As  the 
flone  was  now  in  three  pieces,  and  thofe  grown  thin,  it  began  to 
wafle  very  fafl,  and  I  was  willing  to  fave  them ;  and  therefore  dif- 
oontinued  the  experiment  in  the  beginning  of  January,  juft  four 
months  after  I  began  it.  [In  which  time  this  bit  of  calculus^  which 
weighed  at  firft  thirty-one  grains,  was  reduced  to  fix  grains,  and 
thefe  fo  rotten  as  hardly  to  hold  together.  ] 

It  is  to  be  obferved,  that  I  took  no  foap  during  the  time  of  this 
experiment.  The  urine  was  gradually  made  into  the 'phial,  fo  as 
not  to  fall  with  any  force  on  the  ftone,  and  care  was  taken  all  the 
while,  that  no  fhock  fhould  be  given  to  the  ftone,  by  fliaking  the 
phial,  or  by  any  other  means.  The  urine  was  changed  generally 
three  times  in  the  24  hours,  but  always  twice. 
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ADDITION  to  the  cafe  of  the  Right  Rev.  Dr  Newcome,  Lord 
Bi£hop  of  LlandafFe.  ^  ' 

ON E  of  the  three  pieces,  into  which  the  remainder  of  this  bit 
of  calculus  was  broken,  was  fleeped  in  the  fame  manner  du¬ 
ring  the  fpace  of  a  month  in  the  urine  of  another  perfon  vvho  did 
not  drink  lime-water,  without  any  fenfible  increafe  or  diminution 
of  its  feize  or  weight.  The  fame  piece,  weighing  gr.  2.  31,  had  the 
frelh  urine  of  a  third  perfon,  who  did  like  wife  not  drink  lime-water, 
poured  upon  it  once  at  leaft  every  day  for  two  months  j  at  the  end  of 
which  being  taken  out,  wafhed  in  clean  water,  and  well  dried,  it 
was  become  redder,  and  feemingly  lefs  porous,  and  was  found  to 
weigh  gr.  2.  56,  having  increafed  in  weight  a  quarter  of  a  grain. 
The  very  fame  piece  was  again  delivered  to  Dr  Newcome,  (who  was 
Hill  drinking  lime-water),  and  was  fteeped  in  his  urine,  as  before, 
from  June  24th  to  July  and  in  thefe  few  days  it  all  crumbled  into 
powder. 

It  fhould  be  obferved,  that  his  Lordfliip  ftill  continues  to  void 
gravel,  though  his  urine  is  kept  fo  impregnated  with  the  virtue  of 
the  lime-water,  as  to  diffolve  the  bit  of  calculus  immerged  in  it. 
This  gravel  feems  to  be,  what  is  formed  in  the  kidneys ;  where  con- 
fequently  the  lime-water  has  no  power :  Though  it  will  hinder  the 
gravel  when  fallen  down  into  the  bladder,  from  uniting  or  grow¬ 
ing  into  a  Hone,  by  dilTolving  it  there,  if  it  iliould  not  happen  to 
pafs  with  the  urine. 
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V.  CASE  OF  Mr  YOUNG  GREEN. 


[Communicated  by  Mr  Alexander  Campbell  furgeon  at  Pool.] 

Mr  Green  was,  from  Ills  twelfth  year,  fubjedl  to  frequent  fud- 
den  obftrudlions  in  making  water.  In  his  i  yth,  on  riding  a 
hard-trotting  horfe,  he  felt  violent  pains  both  before  and  after  the 
difcharge  of  his  urine,  attended  with  a  tenefmus.  The  fymptoms 
increafing  by  degrees,  the  leafl  extraordinary  motion  brought  on  a 
paroxyfm,  during  which  he  fometimes  voided  bloody  urine:  A  fen- 
fation  of  great  weight  and  preffure  about  the  anus  was  now  his 
conftant  complaint,  except  when  in  bed.  Sometimes  his  urine  flow¬ 
ing  in  a  full  ftream,  fuddenly  flopped,  and  came  away  by  drops,  and 
he  felt  the  ftone  rolling  gradually  back  in  his  bladder,  as  its  con¬ 
traction  and  the  endeavour  to  urine  diminilhed*  Though  I  appre¬ 
hend  thefe  fymptoms  to  be  the  almoft  infallible  diagnoflics  of  the 
Hone  in  the  bladder,  yet  a  learned  phyfician,  who  was  confulted  at 
this  time,  gave  it  as  his  opinion,  that  the  diforder  was  an  inflam¬ 
mation  in  the  neck  of  the  bladder. 

Alt  PI  OUCH  Mr  Green  wifhed  the  Dodlor^s  opinion  to  be  well 
founded,  yet  his  Uriel  adherence  to  the  foap  and  lime-water  was  a 
manifefl  proof  that  he  believed  the  contrary.  He  continued  the  ufc 
of  both,  from  April  1751  to  the  month  of  September  following, 
with  little  or  no  interruption  ;  during  which  time,  the  great  weight 
and  preffure  about  the  beginning  of  the  urethra  gradually  abated. 

He  frequently  now  made  water  without  pain  ;  and  when  he  had 
any  returns  of  it,  it  was  neither  fevere  nor  lafling,  but  of  a  fliarp- 
finarting  nature  :  In  fliort,  he  owned  more  than  once,  that  he  would 
gladly  continue  the  ufe  of  the  medicines  during  the  remainder  of 
life,  could  he  be  affured  of  enjoying  the  fame  degree  of  eafe  he  then 
felt,  without  a  profpeCl  of  better  health. 

His  urine  during  this  time  let  fall  a  copious  fedimentj  fome¬ 
times 
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times,  erpecially  after  a  fit,  a  thick  mucilaginous  fubftance,  which 
being  dried,  yielded  S7  grains  of  a  greyilli  powder,  interfper- 
fed  with  fhining  particles,  not  unlike  the  inner  Jlratum  of  oifter- 
fiiells.  In  September  his  bufinefs  led  him  to  London,  where  he  was 
cut  by  Mr  Sharp.  Ten  days  after  the  operation  he  died. 

The  fiione  is  of  a  dark  brown  colour  (but  I  was  informed  its  fur- 
face  was  much  lighter  and  in  fome  parts  white  when  firfl  extracted) 
of  the  figure  and  fliape  of  a  mulberry  with  fharp  ftarts  flicking  out 
around  it,  of  a  hard  glafly  texture.  As  it  was  the  opinion  of  fome, 
that  thefe  ftarts  were  formed  from  the  particles  of  lime  concreted 
on  its  furface,  I  with  a  pin  cleared  away  the  root  of  one  of 
them,  which  I  could  trace  deep  into  the  fubftance  of  the  fofc 
brown  matter  of  which  the  body  of  the  ftone  confifted  ;  a  con¬ 
vincing  proof  that  they  were  originally  formed  there  ;  and  I  think 
it  appears 'no  lefs  evident,  that  the  body  of  the  ftone  was  wafted  by 
the  lime-water,  while  the  harder  fhining  points  remained,  in  a  great 
meafure  undiminifhed  *. 

*  Did  not  the  grcyifii  powder,  obtained  by  evaporating  the  fediment  of  the  urine,  confin; 
chiefly  of  the  fofeer  part  of  the  ftone  dilTolved  by  that  fluid  ;  and  were  not  the  ftiining  par¬ 
ticles  in  it  part  of  the  fharp  glafly  ftarts,  wafhed  off,  or,  perhaps,  partly  diflolved  by  the 
urine  ? 


M  m  m  2 
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VII.  The  CAS  Eof  William  Hay,  Efq;  •  being  an  extratflDf  a 

i 

letter  from  Dr  Ruflel  of  Brightlielmllon,  to  Henry  Pelham,  Efq; 

comiminicated  to  Dr  Whytt  by  the  late  Pvev.  Dr  Stephen  Plales, 

clerk  of  the  clofet  to  her  Royal  Highnefs  the  Princefs  of  Wales.. 

Novemifer  25'.  175^; 

■#  It  #  «  #  Hay  took  three  ounces  of  Mrs  Stephens’s  medicine* 

-cV_i  in  a  folid  form,  every  day  for  five  years,  never 
leaving  off  except  for  a  feve  days  at  a  time, .to  obferve  die  effeift  of ' 
the  medicine. 

About  five  years  ago  he  left  off  the  ufe  of  thefe  medicines,  and: 
afterwards  purfued,  with  the  fame  conftancy,  the  ufe  of  Caftile  foap* 
and  lime-water  mixed  with  milk;  At  firfl  lie  took  three  ounces. 
About  twm  years  before  his  death  he  reduced  the  quantity  to  one* 
ounce  every  day  :  under  this  methodTe  grew  fo  eafy,  that  riding  in 
a  coach  or  walking  feemed  little  to  affeeff  him^  This  inclined  him' 
to  get  on  horffback,  whichdie  had  not  done  before  for  eleven  years** 
But  he  found  an  inconvenience  from  it  the  firff;  time  ;  and  after  the- 
fecondi  time  (which  was  a  little  before  his  laid  illnefs)  he  was  heard 
to.  complain  that  his  old  diilempen  was  like  to  return  upon  him^ 
again;. 

He  died  apople(5lic  from  a  flbppage  of  the  bleeding  piles  to  w'hichi 
he  had  been  accuftomed  for  many  years.  He  had  negle(5led  to  ufe- 
any  evacuations;  though  they  had  been i flopped  for.  fome  months,, 
and  he  was'  vvithal  coftive. 

Two  days  after  his  death,  Dr  Ruffel  was- defired  to  attend  the: 
furgeon  on  taking  the  flone  out  of  his  bladder,  which  v\  as  empty 
of  urine,  and  grown. callous  from  its  rubbing  on  the  flone. 

The  flone  Aveighed  three  drachms,  f  vo  fcruples,  and  eight  grains, 
vas  flat  and  oval,  of  ailiining  chefnut-colour,  perfecTly  polilhed  and. 
fmocth- to  the  touch  in( every  part. ^  Being  deflro us  to  fee  what  the 

outward 

*  Author  of  Deformitj' an  EITay,  fee  above,  p.  34^, 
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oiitwarxl  lamhids  were  compofed  of,  I  found  the  outer  one  thin  and 
friable,  the  other  thicker,  and  of  a  bro-vn  loam  colour,  and  the 

Hone  to  which  they  adhered,  and  was  daubed  over  with,  very  rough* 

♦  «  «  #  « 

• . 

“  From  this  fhort  account  of  Mr  Hay’s  cale,  it  appears,  that 
“  Mrs  Stephens’s  medicines,  or  foap  and  lime-water,  may  give  great 
“  relief  to  patients,  and  make  them  pafs  through  life  eafily,  even. 
“  altho’  they  have  little  effe(5l  in  dilTolving  the  Hone.” 


VII.  THg 


VII.  The  CASE  of  Mr  L.  T  R  E  V  I  G  A  R  Written 
by  hlmfelf,  and  commnnicated  to  Dr  W  H  Y  T  T,  by  the  late 
Mr  Baron  Edlin,  November  1 756. 

*1  N  the  year  1748,  I  was  feized  with  a  moft  painful  fclatica^  for 
A  which  I  was  ordered  the  warm  bath,  and  this  fo  weakened  my 
nerves,  that  I  foon  fell  into  flrong  hyfteric  fits,  with  rifings  in  the 
throat,  fwellings  in  the  abdomen,  tremblings,  I  applied  to  Dr 
Rufiel,  who,  after  having  tried  many  other  remedies  in  vain,  ad- 
vifed  me  at  laft  in  the  year  1750  to  go  to  Brighthelmftone,  and« 
bathe  in  the  fea  and  drink  the  water  every  day.  This  regimen  I 
continued,  without  intermifiion,  for  fix  weeks,  and,  upon  my  re¬ 
turn,  drank  the  fea- water  every  other  day.  About  a  week  after  my 
return,  I  was  feized  with  a  violent  pain  in  my  kidneys,  afterwards 
in  my  ureters,  and  at  laft,  with  the  afiifiance  of  foft  emollient  me¬ 
dicines,  brought  away  pieces  of  brown  gravel  of  the  fize  of  a  large 
corking  pin’s  head,  of  the  colour  and  hardnefs  of  brown  fugar- 
candy.  This  was  the  firft  fit  I  ever  had  in  my  life;  for  tho’  I  had, 
for  many  years  before,  voided  much  red  gravel,  yet  I  never  felt  any 
pain  till  this  time.  But  from  this  time  I  was  frequently  in  great 
pain,  efpecially  after  a  little  exercife  on  horfeback  or  in  a  chaife, 
which  conftantly  ended  in  a  fit,  and  in  my  bringing  away  fmall 
fiones  as  before.  I  advifed  with  our  Do(5lor  and  Apothecary  for 
fome  years,  and  got  fome  relief  conftantly  from  their  oils,  emul- 
lions,  ;  but  at  laft  I  was  fatisfied  their  oils,  (6"r.  only  relaxed 
the  parts  for  the  ftones  eafy  paffage,  but  never  prevented  their  con¬ 
cretion.  However,  I  continued  them  till  the  year  1752,  when  the 
paroxyfms  became  fo  frequent  and  fo  violent,  that  fcarce  a  fortnight 
pafifed  without  a  moft  fevere  fit.  I  was  then  perfuaded  by  Mr  Hay, 
(who  laboured  under  the  fame  diforder,  and  had  taken  foap  for 
feven  years  with  great  fuccefs,  and  without  any  the  lead  inconve¬ 
nience),  to  make  ufe  of  his  remedy  ;  and  accordingly  in  October 
1752,  upon  my  making  coffee-coloured  water,  and  a  very  cruel  fit 
attending  it,  I  took  half  an  ounce  of  Alicant  foap  twice  a-day, 
drinking  after  each  dofe  half  a  pint  of  lime-water  made  of  calcined 
oifler-fliells.  This  regimen  I  continued  without  any  inconvenience 

till 


^  Author  of  a  treatife  on  Conic  fedtion*. 
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till  May  I7i'5,  at  which  time  I  was  taken  ill  with  the  hcemorrhoids 
to  a  very  great  degree  ;  and  as  I  was  fatisfied  the  fymptoms  of  this 
diforder  were  greatly  increafed  by  the  foap,  I  was  obliged  to  difcon- 
tinue  it,  and  inlfead  of  drinking  one  pint  of  lime-water  every  day 
with  the  foap,  I  now  drink,  and  have  done  ever  fince  May 
three  pints  without  it,  a  lefs  quantity  not  being  fufficient  to  keep 
me  clear  of  the  gravel.  But  by  continuing  this  quantity  of  lime- 
water,  even  without  any  foap  at  all,  I  am  perfectly  eafy,  and  have 
been  fo  ever  fince  May  1755  ;  and  fo  indeed  have  I  been  ever  fince  I 
firfl  took  the  foap,  having  never  been  troubled  with  one  fit  for  thefe 
four  years  pa  ft,  or  had  any  fymptoms  of  any  ftone’s  forming  either 
in  my  kidneys  or  bladder. 

As  I  have,  in  the  foregoing  cafe,  mentioned  Mr  Hay,  it  may  not 
perhaps  be  unfeafonable  to  take  notice,  that  this  gentleman  died  a- 
bout  a  year  ago,  and  his  body,  according  to  his  own  requeft,  was 
opened.  I  was  not  prefent  myfclf  at  the  diffedfion,  but  received  an 
exact  account  of  every  particular  from  a  gentleman  of  the  faculty 
who  v%^as  there,  and  attended  with  great  accuracy  to  every  part,  ex- 
pedling  to  find  very  extraordinary  diforders  occafioned  by  the  im- 
menfe  quantity  of  foap  taken.  (1  have  heard  Mr  Hay  himfelf  fay 
he  had  taken  frequently  three  ounces  in  a  day).  But  upon  exami' 
nation,  no  diforder  was  difcovered  that  could  be  attributed  to  the 
foap.  There  was  indeed  a  little  extravafation  in  the  vifcera ;  but 
that,  I  am  told,  is  no  uncommon  appearance,  when  people  die  of  an 
apoplexy,  as  Mr  Hay  did  j  in  all  other  refpedts  he  was  perfedlly 
found  there.  In  his  bladder  was  found  a  ftone  wrapt  up  with  part 
of  the  coat  on  the  left  fide,  which  formed  a  fort  of  purfe  for  it,  on¬ 
ly  the  neck  of  the  purfe  was  open  for  the  urine  to  pafs  into  it.  I 
faw  and  examined  the  ftone  myfelf ;  it  w^as  exceeding  hard,  but 
perfedlly  fmooth,  of  the  colour  of  a  dark  mohogany,  and  in  the 
form  of  a  convex  lens,  the  diftance  between  the  two  convexities  be¬ 
ing  half  an  inch  nearly.  The  breadth  over  was  fomewhat  more  than 
an  inch  and  a  quarter.  There  was  not  the  leaft  appearance  of  any 
corrofion,  but  probably  the  foap  kept  it  fmooth,  and  prevented  its 
wounding  the  bladder,  as  it  had  before  done;  for  from  the  time  of 
his  taking  the  foap,  he  was  perfectly  eafy  to  his  dying  day. 

VIIL  The 
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iN  June  1751,  after  having  been  for  fome  years  troubled  with 
gravelifn  fymptoms,  I  was  attacked  with  a  frequent  inclination 
to  make  urine,  attended  with  conhderable  pain.  By  the  advice  of 
a  furgeon  in  the  country  to  whom  I  applied,  I  ufed  Spanifh  foap  in 
fmall  quantities  for  fix  months,  without  any  advantage.  On  the 
contrary,  I  could  neither  ride  nor  walk  without  pafiing  bloody  wa¬ 
ter,  and  being  afiecled  with  great  pain ;  and  when  I  ftept  haflily 
down  flairs,  or  fumbled  in  walking,  I  always  felt  fomething  weighty 
in  my  bladder.  At  this  time,  I  was  advifed  to  have  recourfe  to  li¬ 
thotomy ;  but  I  had  fuch  terrible  apprehenfions  of  this  operation, 
that  I  could  not  think  of  fubmitting  to  it. 

From  November  lyj'i  to  November  i7i'2,  I  was  never  altogether 
Tree  of  pain ;  but  during  the  fevere  fits  which  frequently  returned, 
and  lafted  ufually  two  or  three  days,  the  pains  were  excelfive,  and  I 
was  obliged  to  attempt  making  water  every  three  or  four  minutes. 

About  the  middle  of  November  1752,  after  reading  Dr  Whytt’s 
Eflay  on  the  virtues  of  lime-water  in  the  cure  of  the  ftone,  I  began 
to  follow  the  method  of  cure  there  laid  down  ;  and  drank  every  day 
three  Englifh  pints  of  ftone  lime-water,  fwallowing  at  the  fame  time 
I  '2  ounce  of  foap.  After  the  firft:  week,  my  pains  leiTened  fome- 
what,  but  I  had  no  power  to  retain  my  urine  for  three  weeks ;  on 
which  account,  I  had  recourfe  to  oifter-fliell  lime-water,  of  which  I 
<lrank  the  fame  quantity  I  had  done  c5f  the  ftone  lime-water,  and 
continued  the  ufe  of  the  foap.  Within  a' few  days  after  this,  I  be¬ 
gan  to  be  able  to  retain  my*%ater  much  longer,  and  had  alfo  lefs 
pain  in  pafting  it,  * 

When  I  had  taken  the  oifter-fhell  lime-water  and  foap  for  fix 
months,  I  found  myfelf  intirely  free  of  all  pain,  and  was  able  to  walk 
fome  miles  without  any  bad- confequence.  Soon  after,  I  could  ride 
on  horfeback,  from  four  to  fixteen  Scotch  miles  without  any  pain. 

I  ftill  continue  the  ufe  of  the  lime-water  and  foap ;  and  altho’  I 
am  in  my  73d  year,  have  no  other  complaint  except  that  I  am  ob¬ 
liged  to  make  water  thr^e  or  four  times  in  the  night  j  and  after 
great  fatigue,  it  is  often  a  little  tindured  with  blood. 
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It  may  be  proper  to  mention,  that,  upon  leaving  ofF  the  foap  for 
fome  time,  I  found  my  pains  return  in  fome  degree,  which  obliged 
me  to  have  recourfe  to  it  again. 

“  This  patient’s  pains  returning  in  fome  meafure  upon  his  dlf* 
“  continuing  the  foap,  brings  to  my  remembrance,  that  in  making 
“  fome  experiments  with  different  calculi^  feveral  years  fince^  there 
‘‘  was  one  almofl  as  white  as  chalk,  but  of  a  lefs  hard  fubflance 
“  than  the  others ;  and  which  was  not  in  the  lead  degree  diffolved 
“  or  foftened  by  being  infufed  20  days  in  oifler-fliell  lime-water, 
‘‘'but  yielded  fenfibly  to  a  folution  of  Spanifh  foap  in  common  war 
“  ter  j  for  a  piece  of  it  weighing  30  grains,  had  near  four  grains  of 
■“  its  fubflance  diffolved  in  14  days.  From  this  experiment  one 
“  may  conclude,  that  it  is  better  to  perfcribe  both  foap  and  lime- 
“  water  for  the  done,  than  any  one  of  them  alone ;  and  that,  if  one 
“  of  thefe  remedies  has  failed  of  giving  relief,  the  other  ought  to  be 
“  tried  j  for  as  the  above  white  calculus^  which  yielded  to  the  folu- 
“  tion  of  foap,  redded  lime-water,  fo  there  may  perhaps  be  o- 
“  thers  that  are  readily  diffolved  by  lime-water,  but  little  affed;ed 
by  foap.” 
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In  the  Edinburgh  Essays  Physical  and  Literary, 
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A  N 


E  S  SAY 


ON  THE 


Various  Strength  of  different  LIME-WATERS. 


T  HE  Reverend  and  ingenious  Dr  Stephen  Hales,  having  inform-- 
ed  me,  in  a  letter  dated  May  1751,  that  he  had  found  the 
flrength  of  Iime-V7ater  much  increafed,by  pouring  it  a  fecond  time 
on  quick-lime,  frefh  from  the  fire ;  I  thought  it  might  be  worth 
while  to  make  a  few  experiments,  in  order  to  determine,  with  fome 
degree  of  certainty,  the  differ^t  flrength  of  different  lime-waters; 
from  thefe  experiments  it  appeared,  that  lime-water  acquired  a  con- 
fiderable  addition  of  flrength  by  being  poured  on  quick-lime  new¬ 
ly  taken  from  the  fire  ;  and  that  the  firff  water  got  off  quick-lime,, 
was  fenfibly  flronger  the  fourth  and  fucceeding  ones  *.• 

On  the  other  hand,  rn^  worthy  friend  and  colleague  Dr ’Al  If  on, 
having  obferved,  feveral  years  f nee,  that  quick-lime  continued  to^ 
communicate  its  virtues  to  water  much,  longer  than  any  one  be¬ 
fore  had  imagined  ;  tells  us,  that  he  found  afterwards,  by  experi¬ 
ments,  that  half  a  dram  of  flone  quick-lime  yielded  forty  ounces  of 

lime— 

*  ElTay^on  the  virtues  of  l||^water,  &c,-p,  358. 
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lime-water ;  and  that,  after  a  pound  of  the  fame  quick-lime  had. 
.afforded  five  hundred  pounds  of  lime-water,  the  water  procured 
from  it  was  as  flrong  of  the  lime  as  ever  Hence  he  imagines, 
that  as  water  can  only  be  impregnated  to  a  certain  degree,  by 
quick-lime,  fo  this  will  happen  equally,  whether  the  quick-lime  be 
frefh  from  the  fire,  or  has  had  five  hundred  times  its  weight  of  wa¬ 
ter  poured  on  it  before ;  provided  the  water  be  allowed  time  e- 
nough  to  .extradl  the  virtues  of  the  lime  j'.  And  further  affirms, 
that  the  flrength  of  lime-water  cannot  be  increafed  by  flaking  new- 
made  lime  in  it,  becaufe  the  water  can  take  up  no  more  of  the  lime 
than  it  had  before 

As  thefe  experiments  and  conclufons  appeared  inconfiflent  with 
-what  I  had  advanced,  the  Dodlor  has  endeavoured  further  to  weaken 
tli«  credit  of  my  experiments,  by  fome  arguments  drawn,  chiefly,  from 
the  iniperfe(5lion  of  the  hydroftatical  balance,  and  .from  the  nature 
of  quick-lime  and  its  water.  In  order  therefore  to  know  whether 
I  might  not  have  been  miflaken  in  what  I  had  faid  concerning  the 
flrength  of  different  lime-waters,  I  thought  it  neceffary  to  make 
fome  new  experiments  j  an  account  of  which  I  beg  leave  to  lay  be¬ 
fore  the  fociety. 


f.  Having  got  from  my  ingenious  friend  Mr  James  Gray,  a 
cylindrical  copper-veffel  ending  in  a  narrow  neck,  which  contained 
exadtiy  loo  cubical  iii^hes  ;  I  filled  it  with  the  fountain-water  of 
this  city,  and  by  means  of  a  very  nice  balance,  found  it  weighed 
25320  Troy  grains  ||,  befides  the  weight  ©f  the  veffel  itfelf,  which 
amounted  to  13055  grains. 

(Z>)  I  poured  upon  90  grains  of  calcined  oifler-fliells,  newly  ta¬ 
ken  from  the  fire,  afe  reduced  to  a  powder,  96  ounces,  or  five 
hundred  and  twelve  times  their  weight  of  boiling  water.  After  92’ 

r'  hours, 


*  Philofoph.  Tranfa^I,  vol.“47  .  p.  266.  ;  and  Djflertatlon  on  qulck-limc,  &c.  p.  4.  5.  8c  6. 
where  the  lame  thing  is>affirmed  of  oifter-fhpll  lime. 

f  Dldert.  on  quieVlime,  p.  J  Ibid.  p.  ii. 

|]  According  to  Mr  Gray’s  experiments,  the  water  which  this  velTel  contains,  only 
^weighs  23518  grains,  that  is,  two  grains  lefs  than  we  have  made  it.  This  difference 

may 
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Lours,  during  which  time  the  infufion  was  frequently  flirred  and' 
fliaked,  I  decanted  off  the  clear  water,  and  filtered  it  through  a 
piece  of  a  very  thick  linen-cloth  doubled ;  by  which  means  it  was 
rendered  free  of  any  crufts,  and  equally  pellucid  with  fountain-wa¬ 
ter.  With  this  lime-water  I  filled  the  above  and  found  its 

weight  to  be  25356  grains 

(c)  Monday,  at  feven  in  the  evening,  I  poured  upon  a  pound  ©E 
calcined  oifter-fhells,  frefti  from  the  fire,  ten  times  their  weight  of 
water;  next  morning  at  ten  I  decanted  off  the  clear  lime-water  js 
and  having  filtered  it,  as  above,  filled. the. *1;^/  with  it;  it  weighed 
25397  grains.. 

{d)  Tuesday  at  mid-day,  I  poured  feven  pounds  of  the  lingle 
lime-water,'  (r),  upon  one  pound  of  calcined  oifter-fhells,  newly  ta-- 
ken  from  the  fire,  ftirring  them  well  for  fome  time  after  ;  at  three 
quarters  pad  fix  in  the  evening,  I  decanted  off,  and  filtered  as  a-^ 
bove,  the  clear  lime-water  ;  and  having  filled  t\\Q  with  itj. 

found  its  weight  to  be  25457  grains*- 

Hence  it  appears,  that  100  cubical  inches  of  the  lime-water  (jb) 
exceeds,  in  weight;  that  quantity  of  fountain- water  by  36  grains  : 
(r)  exceeds  it  by  77.  grains,  and  {d)  by  137  grains. 

The  fpecific  gravity  therefore  of  the  weak  Inhe-water  (^)  is  to 
that  of  fountain-water  nearly  as  704  to  703.  The  fpecific  gravity 
of  the  fingle  lime-water  (r)  is  to  that  of  common  water  nearly  as- 
329  to  328 and  the  double  lime-water  (J).  is  in  fpecific  gravity  to 
water  nearly  as  186  to  185.. 

It  is  obfervable  that  the  fpecific  gravities  of  the  fingle  and  double 
lime-waters  (r)  and  {d),  are  confiderably  lefs  than  the  fpecific  gravi- 
ties  of  the  fingle  and  double  lime-waters  {a),  and  A.  and  B.  men¬ 
tioned 

may  have  anfen  from  our  having  put  a  few  more  drops  of  w^ter  Into  Ihe  veCel  than  Mr  Gray 
did  But  ahhough,  in  weighing  fluids  with  this  vefTcI,  one  might  err  fix  times  more  than 
this,  yet  it  would  not  alfedl  the  point  we  have  in  view,  which  is  not  to  determine  with  the 

greatell  accuracy  the  different  fpecific  gravities  of  different  lime-waters,  but  only  to  fhew  that 
they  are  different.  . 

*  The  oifter-fhells  made  ufe  of  in  this,  and  the  following  experiments,  were  got  from  among  ^ 
the  rubbifh  on  the  fouth  fide  of  the  caftle  of  Edinburgh,  and  were  quite  free  of  any  fea-falt;. 
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•tioned  p.  'hSl>  of  oiy  ElTay  on  the  virtues  of  lime-water, 

But,  if  it  be  confidered,  that,  in  making  the  latter,  a  much  lefs  pro¬ 
portion  of  water  was  added  to  the  quick-lime  than  in  making  the 
former,  it  will  appear  that  this  difference  of  their  fpecific  gravi¬ 
ties  does  not  infer  any  thing  againft  the  accuracy  of  the  hydro- 
flatic  balance ;  but  clearly  lliews,  that  the  ftrength  of  lime-water 
varies  according  to  the  quantity  of  water  poured  on  the  quick¬ 
lime. 

It  'may  be  worth  while  to  obferve,  that  the  fpecific  gravities  of 
the  lime-waters  (Z»),(r),and  (J),did  not  differ  more  than  their  tafles. 
The  firfl  was  vieakefl:  and  leaft  difagreeable  j  the  fecond  was 
ftronger  ;  and  the  third  flill  flronger,  and  fomewhat  pungent.  Fur¬ 
ther,  while  the  double  lime-water  (d)  gave,  in  a  few  minutes,  a 
copper- col  our  to  filver,  the  weak  lime-water  {I?)  produced  no  fen- 
fible, change  upon  it. 

IT.  Having,  formerly,  found  that  lime-water  and  claret  wine, 
mixed  together,  in  a  certain  proportion,  acquired  a  colour  like  that 
of  gun-powder  * :  I  thought,  that,  by  mixing  claret  with  different 
lime-waters,  one  might  judge  whether  they  were  all  equally  flrong 
of  the  lime  or  not.  The  refult  of  the  experiments  was,  that  one 
tea-fpoonful  of  claret  required  four  tea-fpoonfuls  of  the  lime-wa¬ 
ter  [h)  ;  two  and  about  one  third  of  (r)  ;  and  one  and  a  half  of  (^), 
to  give  it  the  full  gun-powder  colour.  Thefe  experiments,  though 
not  fo  accurate  as  thofe  made  with  the  balance,  yet  clearly  demon- 
ftrate  a  remarkable  difference  of  flrength  betwixt  the  above  lime- 
waters.  * 

III.Twent,y  grains  of  fait  oftartar,  being  mixed  with  eight  ounces 
and  two  drams  of  the  weakdime-water  after  it  had  flood  five 
days  on  the  lime,  the  mixture  became  immediately  white  and  tur¬ 
bid,  and  foon  precipitated  a  white  powder ;  which,  being  feparated 
from  the  water,  by  filtration,  and  dried,  weighed  2y  gr. 

The  fame  quantity  of  fait  of  tartar,  mixed  with  eight  ounces 

and 


f  Effay  on  the  virtues  of  lime-water,  p,  368. 
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and  two  drams  of  double  lime-water,  that  had  flood  eight  days  on 
the  lime,  became  confiderably  thicker  and  whiter  than  the  former  j 
and  afforded  rather  more  than  feven  grains  of  white  powder. 

The  fame  quantity  of  fait  of  tartar  being  mixed  with  eight 
ounces  and  two  drams  of  the  double  lime-water  (^),  which  had 
flood  24  hours  on  the  lime,  gave  eight  grains  of  a  white  powder. 

It  was  obfervable,  that  thefe  three  lime-waters  retained  the  tafle 
of  the  lime,  after  being  mixed  with  the  fait  of  tartar,  and  this  e- 
qually  after  precipitation  as  before  it. 

Since  the  earthy  powder  precipitated  by  thefe  different  lime-wa¬ 
ters,  proceeds  •wholely,  or  almojl  wholely,  from  the  waters,  and  not 
from  the  fixed  alcaline  *  fait ;  thefe  experiments  fliew,  beyond  doubt, 
that  double  lime-water  may  contain  thrice  as  much  lime  as  lime- 
water  made  by  pouring  on  quick-lime  5 1 2  times  its  weight  of  water. 

IV.  I.  Monday  24th  December,  at  eight  in  the  evening,  I  pour¬ 
ed  upon  a  dram  of  frefh  calcined  oifler-fhells,  reduced  to  a  powder, 
520  drams  of  boiling  water. 

2.  At  the  fame  time,  I  poured  upon  a  pound  of  the  farhe  calci¬ 
ned  fhells,  eight  pounds  of  boiling  water. 

3.  Tuesday,  at  eleven  before  noon,  I  poured  fifty  ounces  of  the 

lime-water,  N°  2 .  on  nine  ounces  of  freih  calcined  oifter-fliells  ;  and, 
at  eight  in  the  evening,  I  filtered,  through  brown  paper,  thefe  three 
waters,  and  put  fixteen  ounces  of  each  of  them  into  a  bafon  by 
itfelf;  and,  having  placed  the  bafons  in  a  clofet,  where  they  might 
be  pretty  free  from  duft,  I  let  them  fland  nineteen  days.  After  this, 
I  filtered  the  feveral  waters  thro’  brown  paper,  and  having  colle(5led 
the  earthy  crufts,  and  dried  them  well,  I  found,  that  N°  i .  afford¬ 
ed  very  near  four  grains,  N°  2.  near  12  grains,  and  N°  3.  rather 
more  than  13  grains.  *  >  ^ 

Alt  ho’  thefe  three  litne-waters  hadf'  at  the  time  they  were  fil- 

O  o  o  trated, 

*  What  proves  this  is,  that  the  calcarious  matter,  precipitated  by  mixing  fait  of  tartar 
with  lime-water,  is  greater  or.lefs,  in  proportion  to  the  strength  and  quantity  of  the  lime  wa¬ 
ter;  but  not  in  proportion  to  the  quantity  of  the  fait.  Thus  i  2  grains  of  fait  of  tartar,  mixed 
with  four  ounces  of  ftrong  lime  water,  yielded  as  much  of  this  matter  as  the  fame  quantity  of 
this  lime-water,  mixed  with  18  grains  of  the  fair. 
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trated,  quite  loR  their  tafte  ;  yet,  obferving  that  N°  2.  and  3.  be¬ 
came  turbid  when  mixed  with  fait  of  tartar,  I  added  eight  grains 
of  this  fait  to  twelve  ounces  of  thefe  two  waters  ;  and  the  white 
powder  which  was  precipitated,  when  dried,  weighed  juft  one  grain 
and  a  half. 

Havi  N  G  filtered  the  lime-waters  of  N°  2.  and  3.  into  the  fame 
bottle,  before  I  fufpecfled  that  any  thing  of  the  lime  remained 
in  them,  it  became  impoffible  to  know,  which  of  them  afforded 
moft  of  the  calcarious  powder  precipitated  by  the  alcaline  fait,  or 
whether  it  did  not  proceed  wholely  from  N°  3.  ;  in  which  cafe  fix- 
teen^  ounces  of  it  mull  have  contained  1 7  gr.  of  the  earthy  part  of 
the  lime,  and  N°  2.  only  12  gr. 

Since  2.  and  3.  were  not  quite  free  of  the  lime,  altho’  they 
had  Rood  expofed  to  the  open  air  19  days,  and  had  loR  above  ~  by 
evaporation  ;  it  follows,  that  the  fureR  way  of  knowing  the  quanti¬ 
ty  of  calcarious  earth  contained  in  lime-water,  is  to  evaporate  it, 
as  Dr  Langrifh  did  ^  :  and  if  it  be  objedled  to  this,  that  all  water 
affords  fome  earth  when  evaporated,  the  quantity  of  this  may  be 
determined  by  experiment:  tho’  in  many  waters,  it  may  well  be 
negledled,  on  account  of  its  fmallnefs. 

It  has  been  argued,  that  quick-lime  muR,  after  many  repeat¬ 
ed  affuRons  of  water,  yield  as  Rrong  lime-water  as  at  RrR  ;  be- 
caufc,  as  long  as  there  remains  any  virtue  in  the  lime,  the  water 
will  extradl  it,  and  continue  !;o  do  fo,  till  it  has  taken  up  as  much 
of  the  lime  as  it  can  bear.  But  to  this  we  cannot  agree :  for,  tho’ 
there  is  undoubtedly  a  certain  degree  of  Rrength  which  lime-water 
can  never  exceed ;  yet,  in  order  to  communicate  to  water  this  de¬ 
gree  of  Rrength,  flaked  lime  may  not  only  be  infufflcient,  but  re¬ 
peated  additions  of  quick-lhne  n^ay  be  neceffary  j  unlefs  perhaps  a 
very  fmall  proportion  of  water  is  poured  upon  it.  Quick-lime,  frefh 
from  the  fire,  yields  its^vjrt^es  more  eafily,  than  when  weakened  by 
long  expofition  to  the  air,  or,by  many  affufions  of  water;  the  wa¬ 
ter  muR  extradl  the  virtues  of  the  latter,  while  the  former,  by  a  fort 
of  explofive  force  of  its  oum,  quickly  impregnates  the  water.-  Nor 

is 

*  rbyfical  Experiments  on  brutes,  p,  n. 
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is  it  to  be  wondered  at,  that  quick-lime,  frefh  from  the  fire,  fhould, 
at  firfl,  impregnate  water  more  flrongly  with  its  virtues  than  it 
does  afterwards.  This  is  as  eafily  conceived,  as  that  boiling  water 
fhould  extra<51  more  of  the  virtues  of  tea  or  coffee  than  cold  water. 
The  only  difference  is,  that  the  menjiruiirn  in  the  latter  cafe  adls  more 
powerfully,  while  in  the  former  the  fubftance  to  be  extradled  af¬ 
fords  its  finer  parts  more  readily,  and  in  greater  abundance. 

Upon  comparing  the  experiments  N°  I.  with  thofe  of  N°  III.  and 
IV.  it  appears,  that  the  difference  between  the  fpecific  gravities  of 
different  lime-waters  and  common  water,  is  much  more  than  the 
weight  of  the  calcarious  matter  contained  in  thefe  lime-waters :  there 
muft,  therefore,  be  fomething  elfe  befides  this  earthy  matter  which 
quick-lime  communicates  to  water,  by  which  its  weight  is  in- 
creafed*.  Perhaps  quick-lime  may  alfo,  in  fome  other  way  unknown 
to  us,  alter  the  fpecific  gravity  of  water.  But  whatever  may  be  in 
this,  it  is  evidently  unreafonable  to  deny,  that  lime-water  is  as  much 
fpecifically  heavier  than  commom  water,  as  the  hydroftatic  balance 
or  other  accurate  experiments  fliew ;  becaufe  we  cannot  account 
for  this  excefs  of  gravity  from  any  thing  we  know  of  the  con¬ 
tents  of  lime-water.  This  is  no  lefs  unphilofophical,  than  if 
one  was  to  doubt  of  univerfal  gravity,  becaufe  philofophers  have 
hitherto  attempted,  in  vain,  to  account  for  it.  If  we  miftake  not  the 
matter  much,  the  contrary  has  always  been  the  opinion  of  man¬ 
kind,  viz.  that  every  well  attefled  fa(5l  is  to  be  believed,  altho’  we 
are  ignorant  of  its  caufe,  or  cannot  fliew  the  particular  way  in  which 
it  happens. 

O  o  o  2  Enough, 

4 

*  As  lime-water,  after  its  earthy  part  has  been  precipitated  by  an  alcaline  fait,  continues  to 
tafte  ftrongly  of  the  lime,  it  follows,  that,  befides  tl  is  earth,  it  contains  fome  more  adlive 
and  fubtile  part,  to  which  its  tafte  apd  virtues  are  chiefly  owing  :  for  we  know'^  that  the  cal¬ 
carious  matter  of  1  me-w^ater  is  perfedtly  infipid,^nd  void  of  any  other  virtue  than  what  all 
abforbent  earths  polTefs.  This  adive  and  more  fubtne’ par*  of  lime- wuiter  feems  to  be  fepa- 
rated  from  its  earth  by  the  alcaline  fait,  which  ftrongly  attrads  and  embraces  it.  And  hence 
lime-water  mixed  with  fait  of  tartar  does  not  lofe  its  tafte  of  the  lime,  by  being  expofed  to  the 
open  air.  Does  not  a  folution  of  a  fixed  alcaline  fait  in  water,  poured  on  quick- lime,  feparate 
this  fubtile  adive  matter  of  quick  lime  from  its  earthy  part,  by  ftrongly  attrading  it  ?  And  do 
not  foap-leys  confift  of  water  and  fixed  alcaline  fait  united  with  this  adive  part  of  quick  lime, 
without  any,  or  almoft  any,  of  its  earthy  part  ? 
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-Enough,  it  may,  perhaps,  bethought  more  than  enough,  has 
been  faid,  to  fhew,  that  the  ftrength  of  lime-water  is  very  different^ 
according  to  the  different  quantities  of  water  poured  on  quick-lime. 
However,  I  muff  be  allowed  to  fay,  that  this  point,  which  has  been 
difputed  by  my  good  friend,  is  of  that  confequence  as  to  deferve 
to  be  fully  cleared  up ;  fince,  to  fuch  as  drink  lime-water,  with  a 
view  to  the  cure  of  the  ftone,  it  is  of  no  finall  importance  to  know, 
how  it  may  be  prepared  fo  as  to  have  the  fureft  and  fpeediefl  ef¬ 
fects.  And  as  lime-water,  injecSled  into  the  bladder,  will  undoubt¬ 
edly  diffolve  a  ftone  lodged  there ;  it  is  evident,  that,  after  the  blad¬ 
der  has  been  accuftomed  to  the  weaker  lime-waters,  or  to  thofe  even 
foftened  with  a  little  fweet  milk,  the  diffolution  of  the  ftone  may 
be  much  haftened,  by  injeefting  fuch  as  are  more  ftrongly  impreg¬ 
nated  with  the  virtues  of  the  lime. 

/ 

With  regard  to  the  lithontriptic  powers  of  oifter-fliell  and  ftone- 
lime  water,  I  fhall  only  fay,  that,  as  in  a  variety  of  experiments  made 
during  the  courfe  of  ten  years,  I  had  always  obferved  the  fuperior 
efficacy  of  the  oifter-lime  water,  I  thought  it  to  no  purpofe  to  make 
a  new  trial :  any  one  who  doubts  on  which  fide  the  truth  is,  may 
eafily  fatisfy  himfelf.  But,  in  making  the  experiment,  the  calculi 
ffiould  either  be  immerfed  in  a  large  quantity  of  lime-water,  or  elfe 
It  ffiould  be  renewed  upon  them  every  three  or  four  days. 
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A  LETTER  to  the  Rev.  THOMAS  BIRCH,  D.  D. 
Secre%  R.  S.  from  JOHN  PRINGLE,  M.  D.  P.  R.  S.  in- 
cJoIing  two  papers  communicated  to  him  by  ROBERT 
W  H  Y  T  T,  M,  D.  F.  R.  S. 

•  4 

S  I  R  PaUmal-Courty  St  ’James's^  Dec*  lo.  1757. 

About  three  weeks  ago  I  put  iato  your  hands  an  extradl  of  a 
letter  I  had  then  received  from  Dr  Whytt,  containing  a  pofl- 
fcript  to  his  obfervations  on  Lord  Walpole’s  cafe,  and  {lightly  men¬ 
tioning  iome  doubts  he  had  then  about  the  juftnefs  of  Dr  Springs- 
feld’s  experiments  with  lime-water,  from  fome  trials  he  himfelf  had 
made,  upon  reading  that  gentleman’s  curious  treatife  on  the  extraor¬ 
dinary  lithontriptic  quality  of  the  waters  at  Carlfbad  in  Bohemia. 
Within  thefe  few  days,  Dr  Whytt  having  favoured  me  with  a  full 
account  of  thofe  experiments,  I  have  herewith  fent  you  his  paper, 
in  order,  if  you  pleafe,  to  lay  it  before  the  fociety ;  vrhich  the  au¬ 
thor  defires  may  be.  done,  in  cafe  thefe  obfervations  fhould  be  jud¬ 
ged  ufefuh. 

The  other  paper  inclofed  was  fent  me  by  the  fame  hand,  to-  be- 
likewife  prefented  to  the  fociety,  as  a  well-atteiled  inftance  of  the 
eledlricai  power  in  the  cure  of  a  palfy.  To  the  other  telfimonies  I 
have  fubjoined  what  Dr  Whytt  fays  in  his  letter  to  me,  by  way  of 
flrengthening  the  evidence.  I  fhall  only  add,  that  fince  Mr  Bry- 
done,  the  author  of  this  account,,  has  omitted  telling  how  long  the 
patient  has  continued  in  perfefl  health  fince  the  operation,  it  ap¬ 
pears  fhe  mull  have  been  well  for  fome  months  before  the  date  of 
his  paper;  becaufe,  before  the  end  of  lafl  fuinmer,  Dr  Whytt  tranf- 
mitted  the  fame  cafe  to  me,  which  I  then  returned,  in  order  to  have 
it  drawn  up  in  a  fuller  manner,  and  with  other  vouchers  befides  the 
gentleman  who  performed  the  cure.  The  Dod;or  has  been  fo  good 
as  to  comply  with  my  requefl,  having  procured  a  more  ample  ac- 

cctiiiL 

*  Firft  publiflied  in  the  Thil,  Tranf.  and -read  December  15.  1757. 
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count  of  the  circumftances  from  Mr  Brydone,  and  the  atteftation 
of  two  miniflers,  befides  that  of  the  patient  herfelf  My  diffi¬ 
culties  being  thus  removed,  I  believe  I  may  now  with  freedom  of¬ 
fer  this  very  curious  cafe  to  the  attention  of  the  fociety.  I  am, 

•S  I  R, 

Your  mod  obedient  humble  fervant, 
JOHN  PRINGLE. 

POSTSCRIPT  toDrWHYTT’s  obfervations  on  Lord  Wal¬ 
pole’s  G  A  S  E  ^ 

$ 

I  Do  not  know,  if  it  be  worth  while  to  obferve,  that  lately,  in 
making  fome  experiments  with  different  calculi^  there  was  one 
almoft  as  white  as  chalk,  but  of  a  lefs  hard  fubftance  than  the  others  ; 
and  which  was  not  in  the  lead  degree  diffolved  or  foftened  by  be- 
ing  infufed  20  days  in  oider-ftiell  lime-water,  but  yielded  fome- 
“  what  to  a  folution  of  Spanifli  foap  in  common  water. 

“  From  this  experiment  one  may  conclude,  that  it  is  better  to  pre- 
“  fcrib  eboth  foap  and  lime-water  for  the  done,  than  any  one  of  them 

“  alone ; 

*  After  this  paper  was  read  at  the  fociety.  Dr  Pringle  having  acquainted  Dr  Whytt,  that 
Mr  Patrick  Brydone  had  omitted,  in  his  account,  the  name  ot  the  parifli  where  the  woman 
lived,  the  time  when  (he  was  cured,  and  alfo  that  he  had  not  fully  dated  his  paper;  Dr 
V/hytt  fome  time  after  wrote  to  Dr  Pringle,  that  having  defired  Mr  Brydone  to  furnifli  him 
with  thefe  particulars,  he  had  received  for  anfwer,  “  1  hat  the  woman,  on  whom  the  cure 
“  was  performed,  had  lived  all  her  life  in  the  parifh  of  Coldinghame,  and  for  the  lad  twelve 
years  in  that  town  :  J  hat  her  father  had  died  of  the  palfy  feven  years  ago,  after  having 
“  been  fubjcdl  to  that  diftemper  for  feveral  years  :  That  the  cure  was  performed  in  his  father’s 
“  houfe  at  Coldinghame,  on  the  4th,  5th,  6th,  and  iith  Days  of  April  1757,  a  circura- 
dance  he  had  noted  down  :  That  as  to  the  date  of  his  paper,  prefented  to  the  P.oyal  focle- 
“  ty,  he  only  recollefts  it  was  written  feme  day  in  the  beginning  of  November  lad  :  but  as 
“  the  woman  dill  continued  well,  he  hoped  the  precife  day  of  the  month  was  no  paaterial 
omKTion.’*  This  letter  to  Dr  Whytt  is  dated,  coldinghame,  January  9.  1757. 

*  Read  December  8,  1757. 
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alone  ;  and  that,  if  one  of  thefe  remedies  has  failed  of  giving  relief, 

‘‘  the  other  ought  to  be  tried  :  for  as  the  above  white  calculus^  which 
‘‘  yielded  a  little  to  the  folution  of  foap,  refilled  lime-water ;  fo 
“  there  may  perhaps  be  others 'that  are  readily  diffolved  by  lime- 
“  water,  but  little  affedled  by  foap, 

“  Dr  Springsfeld’s  experiments  wdth  lime-water  are  fomehow  not 
“  jufl  ;  for  in  feveral  calculi  I  have  found  the  diffolving  powder  of 
“  oifler-lhell  lime-water  above  eight  times  greater  than  he  makes 


Some  OBSERVATIONS  on  the  Lithontriptic  Virtue  of  the 
Carlfbad  waters,  lime-water,  and  foap  :  In  a  letter  to  Dr  John 
Pringle,  F.  R.  S.  from  Dr  Robert  Wh ytt,  F.  R.  S.  and  Pro- 
feflbr  of  medicine  in  the  univerlity  of  Edinburgh. 

SIR*, 

I'  R  O  M  the  experiments  related  in  Dr  Springsfeld’s  Conmentatio 
de  prarogati'va  thermarum  Carolinarum^  <6v.  which  you  were  fo- 
good  as  to  fend  me  fome  time  ago,  it  appears,  that  thefe  waters  are 
not  only  poffelled  of  a  very  extraordinary  p©wer  of  diffolving  the 
Rone,  but  that  in  this  refped:  they  greatly  exceed  lime-water. 

,(A)  Thus,  Dr  Springsfeld  having  infufed,  for  14  days,,  in  a  heat 
of  96  degrees  of  Fahrenheit’s  fcale,  three  pieces  of  the  fame  calculus, 
each  weighing  30  grains,  in  eggfhell-lime-water,  the  Carlfbad  wa¬ 
ter,  and  in  the  urine  of  one  who  daily  drank  this  lafl  water,  re¬ 
newing  thefe  feveral  menflruums  every  day,  he  found,  on  the  i-yth 
day,  that  the  calcidus  in  the  lime-water  had  loft  i  grain,  the  calculus. 
in  the  Carlfbad  water  6  grains,  and  that  in  urine  5  grains.. 

(B)  Again,  having  divided  another  calculus  into  four  parts, 
each  of  wdiich  was  reduced  to  80  grains,  he  put  the  firfl  in  oi¬ 
lier  ihell  lime-water,  the  fecond  in  Carlfbald  water,  and  the  third  in 
the  urine  of  a  perfon  who  drank  this  water.  After  20  days,  during 
which  time  the  menflruums  were  renewed  every  day,  and  kept  in 


*  Read,  Dec.  15.  1757:. 
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a  heat'of  96  degrees,  the  dried  calculi  had  loft  of  their  weight  as 
follows  :  the  firfl  3  grains,  the  fecond  18  grains,  and  the  third  14 
grains. 

AlthoughI  make  no  doubt  that  Dr  Springsfeld,  who  appears  to 
be  a  man  of  candour,  as  well  as  learning,  has  faithfully  related  the 
event  of  the  experiments  which  he  made;  yet  either  the  lime- 
water  he  ufed  muft  have  been  very  weak,  or  Ibme  other  miflake 
mull  have  happened  in  his  experiments :  for  in  all  the  nume¬ 
rous  trials  I  made,  about  15  years  ago,  of  lime-water  as  a  folvent  for 
the  done,  I  always  found  its  dilTolving  power  much  greater  than 
it  appears  in  Dr  Springsfeld’s  experiments.  And  as  in  thefe  trials  dif¬ 
ferent  urinary  ftones  were  ufed,  it  can  fcarcely  be  imagined,  that  it 
was  owing  to  the  peculiar  hardnefs  of  Dr.  Springsfeld’s  calculi^  that 
the  lime-water  made  fo  little  imprefTion  on  them.  However,  to  be 
dill  further  fatisfied  of  this  matter,  I  made  the  following  experi¬ 
ments. 

1.  I  put  a  piece  of  a  very  hard  calculus,  which  I  fhall  call  x, 
weighing  80  grains,  in  older- died  lime-water,  renewing  the  lime- 
water  every  day,  and  keeping  it  in  a  heat  between  90  and  106  de¬ 
grees  of  Fahrenheit’s  fcale.  After  20  days,  I  took  out  the  calculus  j 
and  having  fet  it  by  for  fome  days,  till  it  was  become  quite  dry, 
I  brudied  away  all  the  rotten  part  of  it,  which  was  reduced  to 
a  kind  of  chalky  powder,  and  found  that  the  undiifolved  part  of 
it  weighed  37  grains. 

2.  At  the  fame  time  a  piece  of  another  calculus,  z,  weighing, 
grains,  was,  after  a  like  infudon  of  20  days  in  oider-diell  lime-wa¬ 
ter,  reduced  to  10  grains. 

3. 1  put  a  piece  of  z,  weighing  14  grains,  in  a  folution  of  half 
an  ounce  of  the  internal  part  of  Spanifh  foap  in  nine  ounces  of  wa¬ 
ter,  and  every  third  day  renewed  the  folution,  which  was  kept  in  a 
heat  of  about  60  degrees.  After  14  days,  I  found  the  undiifolved 
part  not  to  exceed  1 1  grains. 

4.  A  piece  of  a  white  chalky  calculus, y,  weighing  30  grains,  had 

near 
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*neiir  4  grains  of  its  fubftance  dilTolved,  by  being  1 4  days  infufed 
as  above  in  a  folution  of  foap. 

■  From  N®.  i.  above,  compared  with  Dr  Springsfeld’s  exper.  (B), 
it  appears,  that  the  diifolving  power  of  oifler-fhell  lime-water  is  to 
that  of  the  Carlfbad  water  as  23  to  18,  fuppofing  the  calculi  ufed  in 
thefe  experiments  to  have  been  equally  cafy  to  dilTolve. 

N°  3.  compared  with  Dr  Springsfeld’s  exper.  (A),  lliews,  that  the 
diflblving  power  of  a  folution  of  the  inner  part  of  Spanilh  foap 
in  a  heat  of  60  degrees,  is  to  that  of  the  Carlfbad  water,  in  a  heat 
of  96  degrees,  as  15  to  14. 

From  N°  4.  compared  with  (A),  the  dilTolving  power  of  foap  is 
to  that  of  the  Carlfbad  water  only  as  to  6  ;  but  it  is  probable,  that 
had  the  folution  of  foap  been  kept  in  a  heat  of  96  degrees,  its  dilTol- 
ving  power  would,  even  in  this  experiment,  have  nearly  equalled 
that  of  the  Carlfbad  water.  It  may,  perhaps,  be  worth  while  to  ob- 
ferve,  that  a  piece  of  the  white  chalky  calculus  of  N®  4.  was  not  in 
the  fmalleft  degree  diffolved  by  lying  in  lime-water  20  days, 

5.  In  exper.  19.  of  my  EfTay  on  thewirtue  of  lime-water,  a  piece 
of  calculus,  b,  weighing  31  grains,  loft  7  grains  by  being  infufed  36 
hours,  in  a  heat  of  above  100  degrees,  in  very  ftrong  oiller-lhell 
lime-water.  And  in  the  fame  water,  of  a  moderate  flrength,  another 
piece  of  ^  loft,  in  the  fame  time,  5  grains,. 

In  this  lafl  experiment,  the  lithontriptic  virtue  of  lime-water  ap¬ 
pears  to  be  flronger  than  in  N°  i.  and  2.  above  j  and  greatly  ex¬ 
ceeds  that  of  the  Carlfbad  water  in  Dr  Springsfeld’s  exper.  (A) 
and  (B.  ) 

But  altho’,  from  what  has  been  faid,  it  appears  not  only  that 
lime-water,  but  alfo  a  folution  of  foap,  diffolves  the  ftone  in  clofe  vef- 
fels  as  fall,  nay  fafher  than  the  therm<g  CaroUnte  j  yet  thefe  lafl 
waters,  when  the  calculi  were  fo  placed  in  open  veflels,  that  the- 
water  from  the  fountain  might  conflantly  flow  along  them,  effedled 
a  much  quicker  diffolution  than  lime-water  or  even  ioap-ley,  or 

E  p  p  indeed 
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indeed  any  known  menjlruum,  except,  perhaps,  flrong  fpirit  of  nitre  ; 
for,  in  the  firft  experiment  made  by  Dr  Springsfeld,  2i  calculus  of  two 
ounces  and  a  half  was,  in  this  manner,  quite  dilTolved  in  fix  days. 
From  this  experiment,  compared  with  that  of  Dr  Springsfeld  men¬ 
tioned  above  (Bj,  it  will  be  found,  upon  calculation,  that  the  dif- 
fblving  power  of  the  Carlibad  water,  when  it  is  allowed  to  flow  con- 
flantly  from  the  fountain  along  the  llone,  is  nearly  39  times  greater 
than  when  it  is  only  poured  frelh  on  the  calculus  once  a-day. 
What  may  have  been  the  reafon  of  this  furprifing  difference  of  the 
lithontriptic  power  of  the  Carlfbad  water  in  thefe  different  circum- 
ftances,  I  will  not  pretend  to  fay.  I  think  it  can  fcarcely  be  ac¬ 
counted  for  from  the  gentle  motion  of  the  water  along  the  furface 
of  the  calculus.  Was  it  then  owing  to  fome  very  volatile  adlive  part, 
which  the  water  quickly  lofes,  after  being  taken  from  the  foun¬ 
tain  ? 

But  how  great  foever  the  diffolving  power  of  the  Carlfbad  wa¬ 
ters  may  be,  when  they  iffue  from  the  bowels  of  the  earth  j  yet  that 
they  do  not  communicate  a  much  greater  diffolving  power  to  the 
urine  than  lime-water,  will  appear  from  comparing  the  two  fol¬ 
lowing  experiments. 

In  Dr  Springsfeld’s  exper.  (A)  above,  the  urine  of  a  perfon  who 
drank  the  Carlfbad  waters,  reduced,  in  14  days,  a  piece  of  calculus^ 
weighing  30  grains,  to  25  grains.  And  in  an  experiment  made  by 
DrNewcoine,  now  Lord  Bifliop  of  Llandaffe,  who  drank  four  Englifh 
pints  of  oifter-fliell  lime-water  daily,  his  Lordfhip’s  urine  reduced, 
in  four  months,  a  piece  of  calculus^  weighing  31  grains,  to  three  fmall 
bits,  weighing  in  all  fx  grains  *.  Whence  it  follows,  that  the  dif¬ 
folving  power  of  his  Lordfliip’s  urine  muft  have  been  to  the  diffol¬ 
ving  power  of  the  urine  of  the  perfon  who  drank  the  Carlfbad  wa¬ 
ters  nearly  as  35  to  65:.  But  if  we  confider,  that  the  calculus  in- 
fufed  in  the  urine  of  the  perfon  who  drank  the  Carlfbad  waters  was 
kept  always  in  a  heat  of  96  degrees,  while  in  Dr  Newcome’s  experi¬ 
ment,  which  was  made  during  part  of  the  autumn  and  winter,  no" 

artificial 


*  EfTay  o;i  lime  water,  p.  455. 
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artificial  heat  was  tifed,  it  will  appear  probable,  that  the  diflolvlng 
pov/er  of  his  Lordfhip’s  nrine  was  little  inferior  to  that  of  the  perfoii 
who  drank  the  Carlfbad  waters;  for  lime-water,  in  a  heat  of  96 
degrees,  diffolves  the  calcuhs  at  leaf!:  twice  as  faft  as  in  the  com¬ 
mon  heat  of  the  air  in  winter.  Further,  if  it  be  attended  to,  that 
the  quantity  of  Carlfbad  waters  drank  every  day  before  dinner  is 
from  fix  to  eight  lib.  while  his  Lordfhip  only  drank  four  lib.  of 
lime-water  in  24hours,  it  will  follow, that  whatever  the  different  dif- 
folving  powers  of  the  lime-water  and  Carlfbad  waters  may  be  out  of 
the  body,  yet  the  former  feems,  in  proportion  to  the  quantity  drank, 
to  communicate  at  leaft  an  equal  diffolving  power  to  the  urine. 

But  without  prefuming  to  decide  certainly,  as  to  the  comparative 
virtue  of  the  Carlfbad  waters  and  lime-water,  I  fliall  conclude  with 
obferving,  that  tho’  the  Carlfbad  waters  are  lefs  difagreeable  to  the 
tafle,  and  may  be  drank  in  larger  quantity  than  lime-watei’, 
yet  this  lafl  may  be  drank  equally  good  in  all  places,  and  at  alF 
feafons  of  the  year  ;  which  is  not  the  cafe  with  the  Carlfbad  wai¬ 
ters. 

November  30.  1757. 


An  inffance  of  the  elect  rigal  virtue  in  the  cure  of  a  palsv. 

By  Mr  PATRICK  BRYDONE  ^ 

I  ELIZABETH  FOSTER,  aged- 33,  in  poor  circumflances,  un- 
married,  about  15  years  ago  was  feized'with  a  violent  nervous 
fever,  accompanied  with  an  aRhma,  and  was  fo  ill,  that  her  life  was 
defpaired  of.  She  recovered,  however,  from  the  violence  of  her  dif- 
temper ;  but  the  fad  efieas  of  it.  remained;  For,  from  this  time,  fhe 
continued  in  a  weakly  uncertain  Rate  of  health,  till  the  month  of 
July  1755,  when  fhe  was  again  taken  ill  of  the  fame  kind  of  fever;, 
and  after  it  went  off,  flie  w^as  troubled  with  worfe  nervous  fymp-^ 

P-  p  p  2  ,  toms;; 
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toms  than  ever,  ending  at  lafl  in  a  paralytic  diforder,  which  fome- 
times  affedled  the  arm,  fometimes  the  leg,  of  the  left  fide,  in  fuch  a 
manner  as  that  thefe  parts,  though  deprived  of  all  motion  for  the 
time,  yet  ftill  retained  their  fenfibility.  In  this  condition  flie  re¬ 
mained  till  the  fpring  i756,when  unexpedledly  ihe  grew  much  bet¬ 
ter  ;  but  not  fo  far  as  to  get  quite  rid  of  her  paralytic  complaints, 
which,  in  cold  weather,  feklom  failed  to  manifeft  themfelves  by  a 
numbnefs,  trembling,  fenfation  of  cold,  and  a  lofs  of  motion  in  the 
left  fide. 

This  paralytic  tendency  made  her  apprehenfive  of  a  more  vio¬ 
lent  attack  ;  which  accordingly  foon  happened  :  for,  about  the  end 
of  Auguft,  in  the  fame  year,  her  fymptoms  gradually  increafed,  and, 
in  a  veryfliort  time,  (lie  lofl  all  motion  and  fenfation  in  her  left  fide. 
In  this  flate  fire  continued  throughout  lafl  winter,  with  the  addition 
of  fome  new  complaints  ;  for  now  her  head  flrook  conflantly  ;  her 
tongue  faltered  fo  much,  when  flie  attempted  to  fpeak,  that  file  could 
not  articulate  a  word ;  her  left  eye  grew  fo  dim  that  fhe  could  not 
diflinguifh  colours  with  it ;  and  fhe  was  often  feized  with  fuch  an 
nniverfal  coldnefs  and  infenfibility,  that  thofe  who  faw  her  at  fuch 
times  fcarce  knew  whether  die  was  dead  or  alive. 

Wh  I LST  the  woman  was  in  this  miferable  condition,  obferving  that 
file  had  fome  intermiffions,  during  which  flie  could  converfe  and  ufe 
her  right  leg  and  arm,  in  one  of  thofe  intervals  I  propofed  trying  to 
relieve  her  by  the  power  of  eleclricity.  With  this  view,!  got  herfup- 
portcd  in  fuch  a  manner  as  to  receive  the  Ihocks  Handing,  holding 
the  phial  in  her  right  hand,  whilft  the  left  was  made  to  touch 
the  gun-barrel.  After  receiving  feveral  very  fevere  fliocks,  flie  found 
herfelf  in  better  fpirits  than  ufual ;  faid  flie  felt  a  heat,  and  a  prick¬ 
ling  pain  in  her  left  thigh  and  leg,  which  gradually  fpread  over 
all  that  fide ;  and  after  undergoing  the  operation  for  a  few  minutes 
longer,  flie  cried  out,  with  great  joy,  that  fhe  felt  her  foot  on  the 
ground. 

The  eledlrical  machine  producing  fuch  extraordinary  effedls,  the 
aclion  was  continued ;  and  that  day  the  woman  patiently  fubmitted 
to  receive  above  200  fhocks  from  it.  The  confequence  was,  that  the 

fliaking 
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fliaking  of  her  head  gradually  decreafed,  till  it  intirely  ceafed ;  that 
Ihe  was  able  at  lafb  to  (land  without  any  fupport ;  and  on  leaving 
the  room,  quite  forgot  one  of  her  crutches,  and  walked  to  the 
kitchen  with  very  little  afTiftance  from  the  other.  That  night  flie 
continued  to  be  well,  and  llept  better  than  fhe  had  done  for  feveral 
months  before,  only  about  midnight  (he  was  feized  with  a  faintifh- 
nefs,  and  took  notice  of  a  ftrong  fulphureous  tafte  in  her  mouth  j 
but  both  faintnefs  and  that  tafte  went  off,  upon  drinking  a  little 
water.  Next  day,  being  eledlrifed  as  before,  her  ftrength  fenhbly  in- 
creafed  during  the  operation,  and  when  that  was  over,  Ihe  walked 
ealily  wdth  a  (lick,  and  could  lift  feveral  pounds  weight  with  her  left 
hand,  which  had  been  fo  long  paralytic  before.  The  experiment 
was  repeated  on  the  third  day  j  by  which  time  fhe  had  received  in 
all  upwards  of  600  fevere  Ihocks.  She  then  telling  us  that  fhe  had 
as  much  power  in  the  fide  that  had  been  affedled  as  in  the  other, 
we  believed  it  unneceffary  to  proceed  farther,  as  the  eledlricity  had 
already,  to  all  appearance,  produced  a  compleat  cure.  And  indeed 
the  patient  continued  to  be  well  till  the  Sunday  following,  ‘viz  a- 
bout  three  days  after  the  laft  operation ;  but  upon  going  that  day 
to  church,  fhe  probably  catched  cold  ;  for  upon  Monday  fhe  com¬ 
plained  of  a  numbnefs  in  her  left  hand  and  foot ;  but,  upon  being 
again  cleftrifed,  every  fymptom  vanifhed,  and  file  has  been  perfedl- 
ly  well  ever  fnce. 

Coldingham,  Nov.  1757. 

PATRICK  BRYDONE. 

That  the  above  is  a  true  and  exadt  account  of  my  cafe,  and  of 
the  late  wonderful  cure  wrought  on  me,  is  attefted  by 

ELIZABETH  FOSTER. 


I  was  eye-witnefs  to  the  eledtrical  experiments  made  by  my  fon 
on  Elizabeth  Eofter,  and  faw  with  pleafure  their  happy  efFeds.  By 
the  blefling  of  God  accompanying  them,  from  a  weak,  miftrable, 

and 
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and  at  fometimes  almoft  an  infenfible  Rate,  flie  was,  in  a  very  fliort 
time,  rellored  to  health  and  ftrength ;  of  which  the  above  is,  in  e- 
very  refpe^l,  a  true  account. 

ROBERT  BRYDONE, 
Minifter  of  Coldingham. 

Extract  of  a  letter  from  Dr  Whytt  to  Dr  Pringle,  relating  tO' 
this  account :  Dated  Edinburgh,  i  ft  Dec.  1757. 

^  OME  days  ago,  I  had  tranfmittcd  to  me  Mr  Brydone’s  account 
(inclofed)  of  the  fuccefs  of  the  electrical  Ihocks  in  a  paralytic 
patient,  attefted  by  the  patient  herfelf,  and  by  Mr  Brydone’s  fatherj 
v  ho  is  minifter  at  Coldingham,  in  the  ftiire  of  Berwick.  At  the 
fame  time  I  had  a  letter  from  the  Reverend  Mr  Allan,  minifter  of 
Eyemouth,  (in  the  neighbourhood),  informing  me,  that  he  had  exa¬ 
mined  the  patient  particularly,  and  found  Mr  Brydone’s  account  to 
be  perfectly  true.  He  further  informs  me,  that  he  never  obferved 
the  electrical  fliock  lo  ftrong  from  any  machine  as  from  Mr  Bry¬ 
done’s.  It  feems,  that  gentleman  has  not  only  applied  himfelf  to 
the  ftudy  of  natural  philofophy,  but  alfb  of  medicine. 

RQBERT  WHYTT.. 


O  B  S  E  R- 


OBSERVATIONS 


ON  T  H  R 


NATURE,  CAUSES,  and  CURE 


Of  thofe  Disorders  which  are  commonly  called 


NERVOUS,  HYPOCHONDRIAC, 
or  HYSTERICi 


XvjjiTraUa,  Trarfa.  Hippocrat.  de  aliment.  §  4. 


/ 

To  which  are  prefixed  fome  Remarks  on  the  Sympathy  of  the  Nerves, 


The  firft  Edition  publiflicd  in  the  1764,  the  Second  in  the  1765,  and  the  Third  in  the  1767,’ 


-’i  ■  ■■HW.  ,  .-. 


V,fr  - 


>  - 


r- 

<1 


T 

>4. 


o 


7 


■A.  X 
\ 

■  .*•»■ 


# 

^!t- 


.X  A.  5'  ^~4 


■'N 


A{  ’C 


.  ^ 

f  .. 


♦  * 


S  H  T  H  e 


-  .»  «  -5 

•  X'  ,-KxY^'  ;v'  ;  .  I 

ti-  ■  ^S;  -S^'i 

*  -  i  .u, 


mrtf^ 


Sx  *JI' 


1  .  .  -F  • 

'  -_  T1 


M  '■*  Ti  n  .  F'  ?• 

A  J  ^  xj  If  fI  ^  4  ■  ,  -5 


t,  ■ 


If.  *; '  T  f  ' 

*»  J[  a  U  /-v 


V 


,;t.  ji  u  T  i;'>/,i;»  HTf.-t,  t, 

'  ■  ;* 


■  .  V  •  ■'^v*.  *- 

f  i  '9 


c/  ■ 


:.';:c5:^i4o>  t-'fL  ;oIav/  tX^<XZ^ilfX  yicv.ttO 


■  A..-4  ■'-> 
>  ■%■ 


V 


•. 

/ 


>- 

■*- ■ 

•  .-i  ^  •  ^.  ' af 

*>  A  A  ji  a  VI  i  >  H  IT.  o  T  T!  '  .^;>b  y  a 


fv 


o'rii  't'T..a,Y,ii 


’«i 


V--  rr 


/;  «#  •  *  •;  "rf 

/  ^ 

■>Jt' .  .s-.fi!  :  |Q« 


'i«» 

%  if?  • 


t'- 


•  T  • 


.W\  .  .. 


. 


1' 

■■  -.i-:  ' 


:;iIll>"*nTF*  ini?  '■  '*'  nn-ri'n  -r' 


'i*  »: 


^itT 


7  f  ■• 


bV  *7 


•■7 —  *’  “ 

,  •f 


»’*ii'J’  ;;Ii  wi  i  --W  F^i-’  sV  5. 


".  i.  •  »  #  ^ « 


rir 


.»»? 

\ 


y 

/ 


PREFACE. 


The  diforders  which  are  the  fubjed^  of  the  following  Obferva* 
tions  have  been  treated  of  by  authors,  under  the  names  of 
Flatulent,  Spafmodic,  Hypochondriac,  or  Hyfteric.  Of  late,  they 
have  alfb  got  the  name  of  Nervous  j  which  appellation  having 
been  commonly  given  to  many  fymptoms  feemihgly  different,  and 
very  obfeure  in  their  nature^  has  often  made  it  to  be  faid,  that  phy- 
ficians  have  beftowed  the  character  of  nervous,  on  all  thofe  difor¬ 
ders  whofe  nature  and  caufes  they  were  ignorant  of.  To  wipe  off 
this  reproach,  and,  at  the  fame  time,  to  throw  fome  light  on  ner¬ 
vous,  hypochondriac,  and  hyfteric  complaints,  is  the  defignof  the 
following  obfervations  j  which  are  alfo  intended' to  ftiew,  how  far. 
the  principles  laid  down  in  my  Eftay  on  the  vital  and  other  invo-*^ 
luntary  Motions  of  Animals,  may  be  of  ufe  in  explaining  the  na* 
ture  of  feveral  difeafes,  and  confequentlyi  in  leading  to  the  moft 
proper  method  of  cure  . 

Since,  in  almoft  every  difeafe,  the  nerves  fuffer  more  or  left,  and’ 
there  are  very  few  diforders  which  may  not,  in  a  large  fenfe,  be 
called  nervous,  it  might  be  thought  that  a  treatife  on  nervous  dift 
eafes  fhould  comprehend  almoft  all  the  complaints  to  which  the 
human  body  is  liable.  The  defign,  however,  of  the  following  Ob- 
fervations  isTar  different.  In^them^  it  is-only  propofed  to  treat  of 
thofe  diforders  which  \n-2i' peculiar  fenfe  deferve  the  name  of  ner¬ 
vous,  in  fo  far  as  they  are,  in  a  great  meafure,  owing  to  an  uncom¬ 
mon  delicacy  or  unnatural  fenfibility  of  the  nerves,  and  are  therer 
fore  obferved  chiefly  to.affe(ft:  perfons  of  fuch  a  conftitution* 

As  many  of  thefe  complaints  . depend  upon  that  fympathy  which; 
obtains  between  the  various  parts  of  the  body,  it  feemed  neceflary 
to  begin  with  fome  obfervations  on  the  fympathy  of.  the  nerves;  a 
fubjedl  of  the  greateft  importance  in  pathology! 

q  q  q!  Im~ 


♦  See  above,  p.  207.'  208.'' 
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In  reafoning  on  the  nature  and  caufes  of  nervous  diforders,  I 
have  endeavoured  to  avoid  uncertain  hypothecs  ;  and  therefore 
have  had  no  recourfe  to  any  imaginary  flight,  repercujjion,  difper- 
fion,  confujion,  or  jarring  contefl  of  the  animal  fpirits ;  for  whofc 
exigence  we  have  only  probability,  and  of  whofe  peculiar  nature 
and  properties  we  are  altogether  ignorant.  But  altho’  the  mi¬ 
nute  ftru(5lure  of  the  nerves,  the  nature  of  their  fluid,  and  thofe 
conditions  on  which  depend  their  powers  of  feeling,  and  communi¬ 
cating  motion  to  the  body,  lie  much  beyond  our  reach  j  yet  we 
know  certainly,  that  the  nerves  are  endued  with  feeling,  and  that  as 
there  is  a  general  fympathy  which  prevails  through  the  whole  fy- 
ftem  ;  fo  there  is  a  particular  and  very  remarkable  confent  between 
various  parts  of  the  body.  From  this  fentient  and  fympathetic 
power  of  the  nerves,  I  have  endeavoured  to  deduce  the  various  fym- 
ptoms  of  the  nervous  kind ;  and  have  thought  it  better  to  flop 
Ihort  here,  than  to  amufe  myfelf  or  others  with  fubtile  fpecula- 
tions  concerning  matters  that  are  involved  in  the  greatefl  obfcu- 
rity. 

If  it  fliould  be  faid,  that  to  account  for  difeafes  from  the  fenfibi- 
lity  or  fympathy  of  the  nerves,  while  we  know  not  wherein  thefe 
powers  conhft,  is  no  better  than  referring  them  to  a  facultas  incog- 
nita,  or  to  the  hypothetical  motions  and  countermotions  of  the  animal 
fpirits ;  I  fhall  only  anfwer,  that  altho’  we  cannot  explain  why  grief 
or  joy  fliould,  by  means  of  the  nerves,  excite  a  greater  motion  than 
ufual  in  the  veffels  of  the  lachrymal  glands  ;  yet  it  is  leading  us  to 
the  truth,  and  advancing  one  ftep  farther  in  our  knowledge,  to  fhew 
that  the  increafed  fecretion  of  tears,  occafioned  by  thofe  pafhons  of 
the  mind,  proceeds  from  this  caufe,  and  not  from  any  compreflion 
of  the  lachrymal  glands  or  their  dudls,  by  the  neighbouring  mufcles, 
as  has  been  commonly  imagined :  And,  to  afeend  from  fmall  things 
to  great,  altho’  Sir  Ifaac  Newton  did  not  pretend  to  explain  the  caufe 
of  gravity,  yet  he  made  no  fmall  improvement  in  phyfical  agrono¬ 
my,  when,  from  this  principle  alone,  he  accounted  for  the  various 

motions 
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motions  of  the  planets,  and  baniflied  the  imaginary  vortices  of 
Dcs  Cartes,  which  had  been  contrived,  but  unfuccersfuily,  to  explain 
the  phancmena  of  the  folar  fyftem. 

% 

In  the  pradbical  part,  I  have  confined  myfelf  chiefly  to  what  ex¬ 
perience  had  fuggefted  ;  and  have  only  advifcd  fuch  remedies  as  I 
have  ufed  v\/’ith  fuccefs  myfelf,  or  had  recommended  to  me  by  thofe 
whom  I  could  truft. 

As  many  of  the  fubjedls  I  have  treated  of  are  not  a  little  obfcure,. 
it  cannot  be  expedled  that  they  fhould  admit  of  as  clear  an  expli¬ 
cation  as  matters  that  are  lefs  intricate  ;  and  this,  it  is  hoped,  will 
make  the  learned  in  the  profefTion  over-look  with  candor  the  defedls 
which  may  be  found  in  the  following  obfervations.  However,  if 
with  all  their  imperfedtions',  they  fhall  be  of  any  ufe  in  conveying, 
to  the  younger  and  lefs  experienced  phyficians,  a  clearer  notion  of 
the  nature  of  thofe  diforders  which  have  been  commonly  called  ner¬ 
vous,  hypochondriac,  or  hyfleric,  or  in  any  cafe  diredl  them  more 
happily  in  the  cure,  I  fhall  have  my  aim,  and  be  fufhciently  re¬ 
warded  in  the  fatisfadlion  of  thinking  that  my  labour  has  not  been 
altogether  ufelefs  to  the  public,  the  good  of  which  ought  to  be  the 
principal  view  of  every  writer. 

Hoc  opus,  hoc  ftudium,  parvi  properemus  et  ampli, 

Si  patrise  volumus,  fi  nobis  vivere  chari. 


Edinburgh,  Nov. 

1764* 
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CHAP.  I. 


Of  the  STRUCT.-URE,  USE,  and  SYMPATHY  of 

the  NERVES. 

Before  we  enter  upon  the  fubjeft  of  the  following  obferva- 
tions,  it  may  be  proper  to  make  a  few  remarks  concerning  the 
flru(5lure,  ufe,  and  fympathy  of  the  nerves. 

I,  The  nerves  are  thofe  fmall  cords,  which  riling  from  the  brain 
and  fpinal  marrow,  are  diflributed  to  every  part  of  the  body.  They 
appear  to  be  no  more  than  continuations  of  the  medullary  fubflance 
of  the  parts  from  whence  they  proceed,  and  owe  their  Ifrength  and 
firmnefs  to  the  membranes  and  cellular  texture  which  furround 
them. 

2.  The  larger  nerves  (i.)  are  evidently  compofed  of  many  fmal- 
ler  ones,  which  run  parallel  to  each  other,  and  feem  to  be  quite  di- 
flinifl  from  their  origin  to  their  termination,  without  any  fuch  com¬ 
munications  between  their  branches  as  are  obferved  every  where  in 
the  fyfbem  of  arteries  and  veins. 

3.  The  fmalleft  nervous  filaments  that  can  be  traced  by  diffec- 
tion  are  ftill  compofed  of  lefTer  threads  ;  fo  that  we  can  have  no 
idea  of  the  exility  of  a  fingle  nervous  fibril. 

4.  Altho’  it  feems  probable  that  the  nerves  (3.)}  which  are  con¬ 
tinuations  of  the  medullary  fubflance  of  the  brain  and  fpinal  mar¬ 
row,  derive  from  thence  a  fluid ;  yet  the  extreme  fmallnefs  of  the 
nervous  tubes,  and  the  fubtility  of  that  fluid  which  they  contain,  make 
us  altogether  ignorant  of  its  peculiar  nature  and  properties.  Nor  do 
we  know,  certainly,  whether  this  fluid  ferves  only  for  the  nourifli- 
ment  and  fupport  of  the  nerves,  or  whether  it  be  not  the  tnediuni  by 
which  all  their  aiftions  are  performed. 

5*  The  nerves  communicate  fenfe  and  a  power  of  motion  to  the 
body. 


Since 
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Since  opmm^  without  entering  the  blood,  or  being  carried  to  the 
feveral  parts  of  the  body,  leflens  or  deftroys  their  powers  of  feeling 
and  motion,  merely  by  ad;ing  on  the  extremities  of  the  nerves  to 
which  it  is  applied  *,  it  follows,  that  the  nerves  muft  be  the  inftru- 
ments  of  fenfation,  and  necefliiry  for  performing  motion.  Many  o- 
ther  experiments  and  arguments  might  be  mentioned  to  the  fame 
purpofe  ;  but  as  this  agency  of  the  nerves  is  a  point  generally  ac¬ 
knowledged,  it  would  be  unneceflary  to  enter  here  into  a  more  par¬ 
ticular  proof  of  it. 

6.  Alt  no’  every  part  of  the  body  furnlllied  with  nerves,  has 
either  more  or  lefs  of  feeling']';  yet  there  are  only  fome  of  thofe 
parts  wdiofe  ftrudture  renders  them  capable  of  motion,  ‘uiz.  the 
mufcles,  and  fiicli  organs  as  are  in  part  mufcular;  and  the  blood- 
veflels,  which,  from  the  effects  of  blilfers  and  other  Jiimidi,  appear 
evidently  to  be  poffeffed  of  irritability,  or  a  power  of  alternate 
contraction. 

7.  There  are  only  two  kinds  of  motion  obferved  in  the  bodies 
of  living  animals,  %)iz.  voluntary,  and  involuntary  from Jimuli.  In 
order  to  the  performance  of  the  firft,  the  nervous  power  is  not  on¬ 
ly  neceffary,  but  alfo  a  free  communication,  by  means  of  the 
nerves,  between  the  brain  and  the  parts  to  be  moved.  The  fecond 
continues  for  fome  time,  though  in  a  much  weaker  degree,  even  in 
thofe  mufcles  whofe  connedtion  with  the  brain  is  wholely  cut  off; 
whence  it  has  been  concluded,  that  this  kind  of  motion  is  independ¬ 
ent  of  the  nerves,  and  owing  to  fome  power  or  property  in  the 
mufcular  fibres  themfeWes,  or  in  the  glutinous  matter  connedllng 
the  elements  of  which  they  are  compoled  That  this  conclufion  is 
net,  however,  well  founded,  I  have  formerly  fhewn  by  feveral  argu¬ 
ments  I! ;  and  fhall,  therefore,  at  prefent  only  obferve,  that,  fince  a 
folution  of  opmm^  by  affedling  the  extremities  of  the  nerves  to  which 
it  is  applied,  and  without  being  received  into  the  blood,  or  carried 

to 

*  See  above,  p  321  324.  ^cc. 

f  There  are  fome  exceptions  to  this,  fuch  as  bones  and  cartilages,  which,  tho-’ not  deAitute 
ef  nerves,  are  yet,  in  a  natural  (late,  infenfible. 

%  Aifla  Getting,  vol.  2.  p.  152.  &c. 

I  See  above,  p,  324. 
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to  the  brain  or  mufcles,  deflroys  not  only  the  power  of  voluntary 
motion  in  animals,  but  alfo  renders  their  mufcles  incapable  of  be¬ 
ing  excited  into  contradlion  by  the  flrongell  Jlimuli  *  ;  it  evidently 
follows,  that  involuntary,  as  well  as  voluntary  motion  depends  up¬ 
on  fome  power  or  influence  of  the  nerves  f . 

But  be  this  as  it  will  ;  from  the  continuance  of  the  motion  of  the 
heart,  and  other  mufcles,  after  they  are  feparated  from  the  body,  one 
may  fafely  conclude,  that  the  contradlion  of  irritated  mufcles  is 
owing  to  thediftenflon  of  their  hollow  fibres,  by  a  more  copious  in¬ 
flux  of  the  nervous  fluid  at  that  time.  Does  this  fluid  atfl  in  fome  o- 
ther  way  than  bydiflending  the  mufcular  fibres  ?  or  is  it  only  necef- 
fary  to  keep  them  in  a  proper  (late  for  being  adled  upon  by  that  li¬ 
ving  principle  from  which  all  their  motions  are  to  be  derived  J  ? 

Q^q  q  2  8,  As 

*  See  above,  p.  199.  f  See  above,  p.  321.  324. 

:}:  Since  it  has  been  the  prevailing  opinion  among  phyfiologifts,  that  the  contradion  of  the 
mufcles  is  owing  to  the  dilatation  of  their  hollow  fibres,  by  a  greater  influx  of  the  nervous 
fluid  into  them,  it  may  not  be  amifs,  briefly,  to  mention  the  principal  arguments  which  render 
this  opinion,  at  lead,  very  improbable. 

1.  As  far  as  we  can  judge  from  experiments,  the  mufcles  become  lefs  bulky  in  a  ftateof  con- 
tradtion  than  they  were  before.  The  hearts  of  frogs,  when  taken  out  of  the  body,  become 
really  lefs  every  lime  they  contradl,  and  their  contradlions  feem  not  to  be  owing  to  an  infla¬ 
tion  of  their  fibres  or  velTels,  but  to  the  particles  of  which  they  are  compofed  approaching 
nearer  to  one  another,  and  running  into  clofer  contadl. 

2.  The  extraordinary  fmallnefs  of  the  nerves,  and  the  very  flow  fecretion  and  motion  of 
their  fluid,  makes  it  improbable  that  mufcular  motion  is  owing  to  the  dilfenfion  of  the  fibres 
of  the  mufcles  by  a  fudden  influx  of  that  fluid.  Nor  have  we  any  reafon  to  think,  that  the 
nervous  juice  dilates  the  mufcular  fil^res  by  means  of  any  rarefa(aion  or  effervelcence. 

3.  The  mufcles  grow  more  tendinous  by  age,  i  e  their  fibres  towards  their  extremities  de¬ 
generate  intofolid  threads  ;  and  this  happens  fooneft  when  the  mufcles  are  much  uled  :  but  if 
the  contradion  of  a  mufcle  were  owing  to  the  Inflation  of  its  fibres  by  any  fluid,  the  more 
frequently  it  was  moved,  it  would  be  the  lefs  apt  to  become  tendinous. 

4.  If  the  mufcular  fibres  are  hollow,  and  of  a  cylindrical  form,  or  made  up  of  veficles,  it 
may  be  demonftrated,  that  they  cannot  be  rendered,  in  the  firft  cafe,  above  1.  and  in  the  fccond 
above  i  part  fhorter,  by  the  influx  of  a  fluid  into  their  cavities  ;  but  we  know  chat  the  differ¬ 
ence  between  the  fphinder  pupilliS  and  anU  and  the  ftomach  and  bladder,  in  their  greateft 
flate  of  contradlon  and  diftenfion,  is  much  more  than  any  of  thefe  proportions. 

5*  The  regular  alternate  contradion  of  the  hearts  of  frogs,  for  five  or  fix  hours  after  decol¬ 
lation  and  the  deftrudion  of  their  Ipinal  marrow,  and  for  half  an  hour  or  more  after  they 
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8.  As  the  nerves  are  continuations  of  the  medullary  fubflance  of 
the  brain  and  fpinal  marrow,  it  is  probable  that  they  are  partly  nou- 
rilhed  by  thofe  veilels,  which  are  fpread  on  that  produdion  of 
the  pia  mater  which  furrounds  them,  in  like  manner  as  the  brain 
derives  its  nourifliment  from  the  arteries  of  the  pa  7nater.  If  this 
be  true,  we  may  readily  fee  why  the  nerves  lofe  their  powers,  when 
they  are  wholely  deprived  of  the  arterial  blood ;  and,  on  the  other 
hand,  retain  them,  in  feme  meafure,  after  the  brain  is  oflified  or  pe¬ 
trified. 

It  has  been  thought  by  fome,  that  nutrition  is  chiefly  perform¬ 
ed  by  means  of  the  nervous  fluid,  becaufe  thofe  parts  whofe  nerves 
are  defiroyed,  or  wholely  deprived  of  their  ufual  power,  are  obfer- 
ved  to  become  fmaller. 

But  whoever  confiders  the  inconceivable  exility  of  the  nerves, 
and  how  llowly  any  fluid  muft  be  derived  by  their  means  from  the 
brain  *,  will  fcarcely  think  that  the  nutrition  and  growth  of  the 
body  can  be  performed  in  this  way.  -  Nor  does  the  withering  of  fuch 
mul’cles  as  are  totally  palfied  prove,  that  nutrition  is  owing  to  the 
nervous  fluid;  for  we  know,  from  certain  experiments  and  obferva- 
tionSjthat  the  motion  of  the  fluids  in  the  very  fmall  veflels  depends, 
in  a  great  meafure,  upon  the  influence  of  their  nerves  ;  and  that, 
when  this  is  wanting,  the  fluids  either  do  not  circulate  at  all  thro’ 
thole  veffels,  or,  at  leaft,in  a  very  languid  manner:  whence  the  parts, 
to  which  they  belong,  collapfe,  and  are  not  properly  nourilbed  *]'. 

p.  Our  bodies  are,  by  means  of  the  nerves,  not  only  endowed, 
with  feeling,  and  a  power  of  motion,  but  witli  a  remarkable  fym- 

pathy, 

are  feparated  from  their  bodies,  clearly  proves,  that  an  influx  of  a  fluid  from  the  nerves  Into 
the  niuldes  is  not  necelTary  for  their  contraiflion  :  for  although  the  fpints  remaining  in  the 
nerves  of  the  heart  fhould  be  fupopfed  to  occafion  a  few  contradlicns  of  this  mui'cle,  yet  they- 
cannot  be  fufficient  for  producing  feveral  thoufand  diRenfions  of  its  hollow  fibres. 

The  above  arguments,  if  they  do  not  entirely  overthrow  the  common  opinion,  will,  at  lead, 
jufiify  me  in  not  having  recourfe,  in  the  following  treatife,  co  the  irregular  motion,  Increafed 
derivation,  repercuffion,  confufion,  or  hurry  of  the  animal  fpirits,  in  accounting  for  the.fyrop- 
toms  of  nervous,  hypochondriac,  and  hyllericdiforders. 

*  See  above,  p.  22i,&c.  f  Ibid.  p.  234.  and  235, 
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pathy,  which  is  either  general,  and  extended  through  the  whole  ly* 
Rem,  or  confined,  in  a  great  meafure,  to  certain  parts. 

10.  That  every  leniible  part  of  the  body  has  a  fympathy  with 
the  whole,  will  fliihciently  appear  from  the  follov/lng  fads. 

Cold  water  thrown  on  any  part  of  the  body  that  is  warm  pro¬ 
duces  a  fuddeii  contradion  of  the  whole  veffels  and  pores  of  the 
fkin,  and  by  that  means  frequently  puts  a  Rop  to  fmall  haemor¬ 
rhages.  The  of  certain  fubftances  when  fmelled  to,  iiiftant- 

ly  communicate  new  life  and  vigour  to  the  whole  body,  while  o- 
thers  affed  fome  delicate  women  with  fainting  and  convulfons. — 
By  means  of  different  mufical  founds,  various  paffions  may  be  ex¬ 
cited  or  calmed,  and  difeafes  are  faid  to  have  been  fometimes  cu¬ 
red  * ,  By  doleful  flories,  or  fhocking  fights,  delicate  people  have- 
been  often  affeded  with  fainting  and  general  convulfions  f. 

When  the  brain  is  wounded,  inflamed,  fuppurated,  or  otherwife- 
hurt,  almofl  every  part  of  the  body  is  liable  to  fuffer,  and  vomit¬ 
ings,  tremors,  convulfions,  palfies,  &c.  often  enfue.  In  animals  new¬ 
ly  dead,  the  whole  mufcles  ®f  the  trunk  and  extremities  are  flrong- 
ly  convulfed,  when  a  probe  is  pufhed  down  through  the  fpinal- 
m  arrow. 

When  the  flomacli  is  in  a  found  Rate,  and  dl'geRion  is  proper¬ 
ly  performed,  the  fpirits  are  good,  and  the  body  is  light  and  eafy  ;; 
but  when  that  organ  is  out  of  order,  a  languor,  dibility,  melancho¬ 
ly,  watchfulnefs,  or  troublefome  dreams,  the  night-mare,  &c.  are 
the  confequences.  Grateful  food,  Rrong  wine,  or  other  fpirituous 
liquors,  no  fooner  touch  the  Romach  of  one  ready  to  faint  from 
emptinefs,  than  they  communicate  new  life  and  Rrength  to  the 
whole  body  :  and,  on  the  other  hand,  feveral  poifons  occaRon  vio¬ 
lent  Rcknefs,  vomiting,  fainting,  tremors,  convulfions,  Rupidity,  am 
intermitting  pulfe,  difficult  breathing,  coldnefs  of  the  extremities,  and 
other  fymptoms.  A  fever,  delirmni,  and  violent  convulfions,  have 

been 

^  Hiftoire  de  I’Acad.  royale  des  fciences,  ann.  1717. 

Although  in  thefe  cafes,  the  changes  produced  in  the  body  are  owing'to  the  paffions  of  the. 
mind;  yet  as  the  mind  is  only  affedted  thro’  the  intervention  of  the  optic  and  auditory  nerves,, 
they  Teem  proper  enough  inilances  of  the  general  fympathy  that  extends  thro’  the  whole-ner?- 
vous  I'yftcm, 
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been  produced  by  a  pin  flicking  in  the  coats  of  the  flomach  *  :  and 
worms,  affecting  either  this  part  or  the  inteflines,  occafion  a  furpri- 
fing  variety  of  fymptoms. 

Epileptic  fits  have  proceeded  from  a  rough  bone  or  cartila¬ 
ginous  fubftance  irritating  the  nerves  of  the  great  toe,  or  the  calf 
of  the  leg  ;  and  the  wound  of  a  tendon  or  nerve  has  been  the 
caufe  of  a  fever,  delirium^  tremors,  violent  convulfions,  a  tetanus,  and 
death. 

Many  more  examples  might  be  mentioned,  were  it  neceffary, 
of  that  general  fympathy  which  prevails  throughout  the  whole  bo 
dy.  But  there  is  nothing  which  fets  this  matter  in  fo  clear  a  light, 
as  the  effedls  of  opium:  for  a  folution  of  this  fubflance  injedled  into 
the  great  guts  of  a  dog,  in  a  few  minutes  brought  on  a  palfy  of  his 
poflerior  extremities,  attended  with  a  ftupor  and  convulfions  f. 
Some  days  after,  a  like  folution  being  injecfled,  by  a  perforation 
through  the  teguments  into  the  abdomen  of  the  fame  dog,  he  became 
almofl  inftantaneoufly  paralytic,  and  died  in  a  few  minutes 

A  folution  of  opium  injecfled  either  into  the  flomach  or  inteflines 

of  frogs,  or  even  applied  to  the  mufcles  of  their  belly  laid  bare, 

produces  a  paralytic  weaknefs,  a  ftupor,  and  death  at  lafl ;  altho’ 

fuch  is  the  nature  of  thefe  animals,  that  opium  does  not  kill  them 
/ 

near  foon  as  it  does  dogs  ||. 

From  thefe  experiments  it  appears,  that  not  only  tht)fe  nerves, 
to  which  opium  is  immediately  applied,  are  rendered  incapable  of 
performing  their-  office  j  but  that  the  brain,  fpinal  marrow,  and 
whole  nervous  fyflem  are  affedled  in  the  fame  manner,  by  the 
a^lion  of  the  opium  on  the  nerves  which  it  touches.  For  its  effedls 
upon  dogs  are  too  inflantaneous  to  allow  of  the  fuppofition,  that 
the  more  fubtile  parts  of  this  poifon  are  received  into  the  blood,  and 
by  that  means  are  conveyed  to  the  brain :  and  in  frogs,  after  the 
heart  is  taken  out,  and  confequently  a  flop  put  to  the  circulation, 

yet 

*  Hlldan.  centur.  2.  obferv.  34. 

\  See  above,  p  317.  f  Ibid.  p.  318, 

[j  See  above,  p.  309.  See. 
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yet  a  folution  of  opium  injcdled  Into  the  ftomach  and  inteftines  has 
the  hiine  eflecl  as  when  thcfe  animals  are  intire 

II.  Besides  this  general  confent  (lo.)  \vhich  prevails  through¬ 
out  the  whole  body,  there  is  a  particular  and  very  remarkable  fym- 
pathy  between  feveral  of  its  organs,  by  means  of  which  many  o- 
perations  are  carried  on  in  a  found  Rate  ;  and  pain,  convulfive  mo¬ 
tions,  and  other  morbid  fymptoms,  are  often  produced  in  fucli 
parts  as  have  no  near  conneflion  with  thofe  that  are  immediately 
affedled. 

To  illuftrate  this,  I  fliall  give  feveral  Inflances,  beginning  with 
the  head,  and  taking  the  parts  in  their  order  downwards. 

(^)  The  Head,  Violent  pains  in  the  head,  which  have  their 
feat  moft  commonly  in  the  membranes  of  the  brain  or  pericranium.^ 
are  frequently  attended  wdth  a  hcknefs  at  the  ftomach  and  vomit¬ 
ing.  The  fpafmus  cynicus,  locking  of  the  jaws,  and  an  univerfal 
tetanus,  have  followed  a  wound  of  the  left  fide  of  the  head,  by  which 
the  temporal  mufcle  was  divided  f.  Light  and  noife  are  oftenfive, 
both  to  the  eyes  and  ears  in  fevere  headachs.  Wounds  and  contu- 
fions  of  the  brain  generally  occafion  bilious  vomitings.  Certain 
impreftions  made  on  the  fenjorium  commune  by  external  objedls  in- 
ftantly  give  the  eyes  either  a  dull,  a  lively,  or  a  fierce  look. 

'Grief,  vexation,  or  fear,  lefTen  the  fecretion  of  the  falvva,  de- 
ftroy  the  appetite,  and  fometimes  occafion  a  loofenefs.  The  great 
confent  between  the  brain  and  heart  appears  from  the  hidden  and 
remarkable  effedls  of  the  paftions  on  the  latter., 

(3)  The  Eyes.  When  one  eye  is  affedled  with  an  inflamma¬ 
tion,  a  cataradl,  or  the  gutta  ferena,  the  other  is  often  foon  after 
attacked  with  the  fame  difeafe.  The  contradlion  of  the  pupil  is  not 
owing  to  light  ailing  as  a  Jlimulus  on  the  iris,  but  folely  to  the 
fympathy  between  this  membrane  and  the  retina  J.  There  is  fuck 
a  fympathy  between  the  two  pupils,  that,  even  in  a  gutta  ferena,, 

the 


^  See  above,  p.  197.309  and  32a. 
f  Hildan  Centur.  5.  obferv.  9. 

X  See  Effay  on  the  vital  motions  of  animals,  §  y. 
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the  pupil  of  the  morbid  eye  is  obferved  to  follow  the  motions  of 

the  found  one.  We  ihut  both  eye-lids  whether  we  will  or  no,  as  of- 
$ 

ten  as  any  thing  threatens  to  hurt  either  eye.  A  bright  light  coming 
fuddenly  on  the  eyes  fometimes  occafions  fneezlng.  Hippocrates 
has  obferved,  that  the  unexpe6led  light  of  a  ferpent  will  make  the 
countenance  pale  d  he  fight  of  grateful  food  occafions  an  un¬ 
common  flux  of  the  fciliva^  in  an  hungry  perfon.  Yawning  and  vo¬ 
miting  are  often  catching. 

(r)  The  Ears.  The  noife  of  a  file  and  other  harfli  founds  af- 
fecl  the  teeth  with  an  uneafy  fenfation.  The  whetting  of  a  knife 
has  caufed  the  gums  to  bleed  f.  Great  and  unexpedled  founds, 
fuch  as  the  explofion  of  a  cannon  or  mufl^et,  make  us  inftantly 
clofe  our  eye-lids.  .  As  the  ear  is  frequently  pained  when  the  fauces 
are  inflamed,  fo  an  irritation  of  the  meatus  auditorius  will  often  ex¬ 
cite  coughing,  and  fometimes  vomiting  J.  A  conflant  pain  of  one 
fide  of  the  head,  with  a  numbnefs  of  the  left  arm  and  leg,  a  fup- 
preflion  of  the  7nenfes^  and  epileptic  fits,  have  all  been  occafioned  by 
a  glafs-ball,  not  larger  than  a  pea,  flicking  in  the  ear  j|. 

{ft)  The  Nose.  The  effluvia  of  hungry  water,  or  fplrit  of 
■wine,  drawn  flrongly  into  the  noflrils,  increafe  the  derivation  of 
the  falival  juice  into  the  mouth,  and  fometimes  flop  a  tickling 
cough.  The  fmell  of  grateful  food  makes  the  faliva  flow  when 
one  is  hungry.  Sternutatories  not  only  increafe  the  fecretion  from 
the  nofe,  but  alfo  from  the  lachrymal  vefTels.  After  fmelling  to 
volatile  falts,  or  eating  too  much  flrong  muflard  with  one’s  meat, 
a  pain  is  often  felt  above  the  eye-brows  ;  and  it  is  obfervable,  that 
after  taking  a  large  draught  of  cold  water  in  winter,  that  part  of 
the  fore-head  immediately  above  the  nofe  is  aflecfled  with  a  pain¬ 
ful  fenfation.  Acrid  fubflances  applied  to  the  olfadfory  nerves, 
bring  the  diaphragm,  intercoflal  and  abdominal  mufcles,  into  con- 
vulfive  motions. 

Mr 

*  Lib.  de  liumoribus. 

Boyle’s  Ufefulnefs  of  experimenttil  philof.  part  2d,  p.248. 

X  Pechlln,  Obfervat.  med.  lib.  2.  No.  45.  H  Hildan,  Centur.  i.  obfervat.  4. 
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Mr  Boyle  mentions  feveral,  who  were  purged  by  fmelling  to  a 
cathartic  medicine  *  ;  and  we  are  told,  that,  in  fome,  the  efTedl  fail¬ 
ed,  when,  from  a  coryza,  or  obflrudlion  of  the  membrane  of  the 
nofe,  the  olfadtory  nerves  had  loft  their  power  of  diftinguifliing 
fmells. 

(^)  The  Teeth.  A  rotten  tooth  will  fometimes  occafion  a  vio¬ 
lent  pain  in  a  found  one,  though  at  a  diftance  from  it ;  and  the  pain 
will  ceafe  as  foon  as  the  fpoilt  tooth  is  drawn,  or  its  nerve  deftroy- 
ed.  A  pain  in  the  teeth  often  affedls  the  cheek-bone,  one  fide  of 
the  head,  the  throat,  and  the  correfponding  ear.  Children,  from 
the  irritation  of  the  gums  in  teething,  are  liable  to  vomiting,  pur¬ 
ging,  a  cough,  a  fever,  and  convulfions. 

(/")  The  Trachea,  An  irritation  of  the  windpipe,  or  any  of 
its  fmall  branches,  raifes  coughing,  or  a  convulfive  motion  of  the 
mufcles  employed  in  expiration ;  and  a  naufea,  vomiting,  and  con¬ 
vulfions,  are  fometimes  the  confequence  of  a  violent  or  long  conti¬ 
nued  irritation  of  thefe  parts. 

(^)The  Lu  mgs.  1  he  fympathy  of  the  lungs  with  the  diaphragm 
and  intercoftal  mufcles,  is  evident  from  their  motion,  even  in 
ordinary  refpiration,  but  ftill  more  fo  in  the  laborious  breathing 
which  is  always  the  confequence  of  a  difficult  pafiTage  of  the  blood 
through  the  pulmonary  velTels.. 

(/?)  The  Diaphragm.  When  the  diaphragm  is  inflamed,  the 
ftomach,  brain,  and  mufcles  of  the  face  are  afihdled  by  fympathy, 
as  appears  from  the  delirium,  vomiting,  and  rifus  Sardonlcus,  wdiick 
attend  this  difeafe. 

(2)  The  Stomach  and  Intestines.  A  difordered  ftate  of  the 
ftomach  and  inteftines,  with  wind  or  noxious  humours  lodging  in 
them,  will  fometimes  fo  affeeft  the  brain  as  to  deprive  people  of 
their  reafon.  At  other  times,  the  fame  caufes  will  produce  a  verti¬ 
go,  cephalcea,  hemicrania,  clavus  hyjiericus,  palpitations,  intermiffions 
of  the  pulfe,  difficulty  of  breathing,  fudden  flulhings  of  heat,  and 
fweating,  &c.  After  hard  drinking,  or  a  large  dofe  of  opium,  the 
eyes  lofe  their  luftre.  The  headach,  after  a  debauch,  proceeds  chief¬ 
ly  from  the  ftomach,  as  appears  by  the  removal  of  the  pain,  upon 

R  r  r  drinking 
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drinking  a  few  glafles  of  flrong  wine.  The  diforder  of  the  ftomacli 
will  fometimes  occahon  dimnefs  of  fight  I  know  a  lady,  to  whom 
every  objedl  appears  as  if  covered  with  a  thick  finoke,  as  often  as 
her  ftomach  is  loaded  with  an  acid ;  and  who,  therefore,  finds  vo¬ 
mits,  abforbent  powders,  and  bitters,  her  befl  ophthalmic  medicines. 
Another  lady,  with  tender  eyes,  feldom  has  any  .confiderable  pain  or 
ficknefs  at  her  flomach,  without  her  head  being  affedled,  and  her  eye¬ 
lids  or  eyes  becoming,  in  fome  degree,  inflamed.  In  little  more  than 
'half  an  hour  after  fwallowing -fifteen  or  twenty  grains  of  xhtextraHum 
ciaitds^  I  have  been  often  affedted  with  a  weaknefs  and  dazzling  of 
my  eyes,  together  with  a  giddinefs  and  debility  of  -my  whole  bo¬ 
dy,  efpecially  the  mufcles  of  my  legs  and  arms ;  fo  that,  when  I 
attempted  to  walk,  I  was  apt  to  flagger  like  a  perfon  who  had 
drunk  too  much  flrong  liquor. 

A  convulfive  motion  of  'the  flomach  and  inteflines  often 
fpreads  to  the  throat,  where  it  occafions  a  difliculty  of  breathing, 
and  a  fenfe  of  fuflbeation  :  On  the  other  hand,  an  irritation  of  the 
or excites  vomiting.  A  naiifea  or  difagreeable  fen- 
fation  in  the  flomach  makes  the  pulfe  quicker  and  fmaller,  raifes 
a  fweat,  and  fometimes  greatly  increafes  the  fecretion  of  the  fali’ua, 
or  urine.  When  the  flomach  is  empty,  and  affedled  with  a  fenfe  of 
hunger,  the  falival  juice  flows  much  more  copioufly  into  the  mouth 
than  after  a  full  meal,  or  when  the  natural  appetite  for  food  is 
wanting.  An  inflammation  of  the  flomach  and  bowels  is  attend¬ 
ed,  in  the  beginning,  with  a  fliivering  of  the  whole  body,  and  a 
great  coldnefs  of  the  hands  and  feet.  Long  continued  vomiting 
and  -purging  occafion  violent  cramps  of  the  mufcles  of  the  legs  and 

thighs  ;  and  the  dry  belly-ach  brings  on  a  palfy  of  the  extremi- 

/ 

ties.  A  tremor  of  the  hands  is  often  lefTened  or  removed,  for  a 
while,  by  a  dram,  or  fome  flrong  wine ;  and  this  effedl  is  owing 
folely  to  the  adtion  of  thefe  liquors  on  the  flomach,  and  not  to  their 
having  entered  the  blood,  which  does  not  happen  fo  foon.  The  par¬ 
ticular  fympathy  of  the  flomach  with  the  diaphragm  and  abdomi¬ 
nal 
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nal mufcles,  appears'  from  their  convulfive  motions  in  vomiting,- 
and  in  the  hiccup.  A  violent  fpafmodic  pain  in  the  flomach  or  in- 
teftines,  often  renders  the  pulfe  much  flower  than  in  a  flate  of 
health. 

An  inflammation  of  the  inteftines  is  frequently  attended  with 
vomiting,  and  a  fuppreflion  of  urine.  An  opijihotQnus  or  a  tetanus 
is  often  occafioned,  in  hot  climates,  by  a  retention  of  the  fneconiimy 
or  other  acrid  humours,  in  the  bowels  of  infants.  That  itching  of 
the  nofe  which  is  a  common iign  of  worms,  feems  to  indicate  a  par¬ 
ticular  fympathy  between  this  part  and  the  inteftines  ;  and  the  many 
other  fymptoms  produced  by  worms,  which  I  fhall  have  occafion  to 
mention  afterwards^  fliew  a  remarkable  and:  extenflve  confent 
between  the  firft  paflfages  and  many  other  parts  of  the  body. 

(k)  The  Liver.  Stones  irritating  the  biliary  dudls  frequently 
occafion  a  naufea  and  vomiting.  An  inflammation  of  the  liver  is 
generally  accompanied. with  a  vomiting  and  the  hiccup,  and  often 
with  a  pain  between  the  'vertebr(B  of  the  neck  and  top  of  the  flioul- 
der.  In  a  fuppuration  of  the  liver,  I  have  twice  feen  the  patients 
aflPedled  with  amumbnefs  and  debility  of  the  right  arm,  thigh,  and. 
leg. 

(/)  The  Kidneys  and  Ureters.  A vomiting,  coftivenefs, 
and  inflation  of  the  bowels,  are  often  produced  by  an  inflamma¬ 
tion  in  the  kidneys,  or  ftones  in  the  ureters.  A  ftone  in  the  pelvis 
of  the  kidney,  or  in  the  ureter^  fometimes  occafions  a  frequent' 
inclination  to^make  urine,  and^a  heat  in  the  extremity  of  the  urethra. 
When  one  of' the  kidneys  is  inflamed,  little  urine  is  feparated  by  the 
other,  probably  on  account  of  a  fpafmodic  ftridlure  of  its  fecretory 
veflTels.  When  a  ftone  is  pafTing  through  the  ureter^  the  tefticle  of 
the  fame' fide  is  fometimes  drawn  upwards,  and  fwells  j  and  an  e- 
re(ft  pofture  is  then  painful’. 

{ni)  The  Bladder  and  Rectum.  An  irritation  of  the  neck  of 
the  bladder,  or  extremity  of  the  rehium^  is  the  caufe  of  a  conftant 
eontradlion  of  the  diaphragm  and  abdominal  mufcles.  A  ftrangu- 
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ry  and  tenefnuis  mutually  occafion  each  other.  The  pain  of  the 
hasmorrhoids  is  fometimes  accompanied  with  a  hcknefs  at  the  fto- 
Tnach,  and  faintiilinefs.  A  (tone  or  ulcer  in  the  bladder  is  attend¬ 
ed  vdtli  a  fliarp  pain  near  the  end  of  the  uretJora^  efpecially  after  ma¬ 
king  water.  I  had,  fome  years  fince,  a  patient  with  an  ulcer  in  the 
bladder,  who,  when  he  paffed  his  urine,  had  not  only  a  vio¬ 
lent  pain  in  the  point  of  the  penis,  but  this  pain  delcended  down 
his  thighs  and  legs,  and  affecled  the  foies  of  his  feet,  as  if  he  had 
been  Handing  barefooted  on  burning  coals. 

{ii)  Thk  Genitals  in  Men.  At  the  time  of  puberty,  not  only 
the  voice,  but  the  whole  body  undergoes  a  fenlible  change,  which  is 
probably  owing  to  the  Jimulus  communicated  to  the  nerves  of  the 
genital  parts  by  the  femen  ;  for  we  certainly  know  that  other  Jilmuli, 
applied  to  the  nerves  of  the  nofe  or  Homach,  according  to  their  na¬ 
ture,  will  either  inftantaneoufly  impart  new  vigour  to  the  w^hole 
body,  or  foon  occaiion  a  general  Jinpo?'  and  debility.  It  is  owing 

c 

to  a  fympathy  with  xht  ghms,  that  the  njeftcide  feminales  are  contracfl- 
ed  in  time  of  coition;  and,  when  the  membrane  which  lines  the 
lower  part  of  the  urethra  is  flimulated  by  the  Jhnen,  the  acceleratores 
tirina  are  excited  into  convulfive  motions. 

(o')  The  Uterus.  The  great  variety  of  fymptoms  in  the  hyde- 
ric  difeafe  is  the  reafon  why  a  more  extenfive  fympathy  has  been 
afcribed  to  the  womb,  than  to  any  other  part,  except  the  brain. 
But,  although  thefe  fymptoms  proceed  from  the  womb  much  lefs 
frequently  than  has  been  imagined ;  yet  the  vomiting  which  ge¬ 
nerally  accompanies  an  inflammation  of  that  organ,  t\\t.  nanfea,  and 
depraved  appetite  after  conception,  the  violent  contradbion  of  the 
diaphragm  and  abdominal  mufcles  in  delivery,  the  headach,  and 
the  heat  and  pain  in  the  back  and  bowels  about  the  time  of  men- 
Ilruation,  are  fufficient  proofs  of  the  confent  between  the  uterus  and 
feveral  other  parts  of  the  body.  But  there  is  no  part  fo  much  af- 
fcdled  by  the  different  ftates  of  the  womb  as  the  breafts,  which  be- 
'  come  more  turgid  before  every  appearance  of  the  menfes,  and  fub- 
fide  after  the  period  is  over.  The  changes  that  happen  to  the  breads 

ni  time  of  pregnancy,  and  after  delivery,  are  ftill  more  remarkable. 

(^)  The 
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(/>)  The  Extremities.  Strait  {hoes  give  fome  people  a  head- 
ach ;  while  iinapifins  applied  to  the  foies  of  the  feet,  or  blifters 
to  the  legs,  often  leffen,  and  fometimes  remove  a  delirium.  In  an 
obflinate  coflivenefs,  cold  water  thrown  on  the  feet  and  legs  has 
fometimes  opened  the  body,  after  many  other  remedies  had  failed. 
By  tickling  the  foies  of  the  feet,  not  only  the  mufcles  of  the  legs, 
but  of  the  whole  body,  may  be  thrown  into  convulfions.  An  opij^ 
thotonus,  with  convulfions  returning  every  day,  has  been  owing  to 
a  wound  in  the  foie  of  the  foot  by  a  nail  •  j  and  the  fpafmus  cynicusy 
to  a  violent  pain  in  the  toes  f.  The  locking  of  the  jaws  fometimes 
happens  after  amputations  of  the  extremities,  or  lacerations  of  the 
nerves  or  membranes. 

Many  other  examples  of  fympathy,  both  in  a  found  and  morbid 
(late  of  the  body,  might  be  mentioned ;  but  the  above  will  be  fuffi- 
cient  at  prefent,  as  I  fliall  have  afterwards  frequent  occafion  to 
touch  on  the  fame  fubjedb. 

12.  All  fympathy  or  confent  fuppofes  feeling;  and  therefore 
muft  be  owing  to  the  nerves,  which  are  the  foie  inftruments  of  fen- 
fation  (5).  The  truth  of  this  feems  to  be  fully  evinced,  by  the 
following  experiment.  When  the  hinder  toes  of  a  frog  are  wound¬ 
ed,  immediately  after  cutting  off  its  head,  there  is  either  no  mo¬ 
tion  at  all  excited  in  the  mufcles  of  the  legs,  or  a  very  inconhder- 
able  one.  But  if  the  toes  of  this  animal  be  pinched,  or  wounded 
with  a  pen-knife,  ten  or  fifteen  minutes  after  decollation,  the  mu¬ 
fcles,  not  only  of  the  legs  and  thighs,  but  alfo  of  the  trunk  of  the 
body,  are,,  for  the  moft  part,  itroagly  convulfed,  and  the  frog 
fometimes  moves  from  one  place  to  another.  In  this  cafe,  is  not 
the  irritation  of  the  toes  immediately  after  decollation  rendered 
inefFedlual  to  produce  any  motion  in  the  mufcles  of  the  legs  and 
thighs,  by  the  greater  pain  occahoned  by  cutting  off  the  head? 
And  are  not  the  mufcles  of  the  polterior  extremities,  as  well  as  of 
the  trunk  of  the  body,  brought  into  adtion  by  wounding  the  toes 
fifteen  minutes  after  decollation,  becaufe  the  pain  produced  by  cut¬ 
ting 

•  Nova  Ad.  Acad.  Caefar.  natur.  curlof.  tom.  i  p.  16. 
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ting  cfF  the  head  is  now  fo  much  leffened,  as  not  to  prevent  the 
animal  from  feeling  very  fenfibly,  when  its  toes  are  hurt  ? 

But  further,  that  all  fympathy  is  owing  to  feeling,  and  confer 
quently  proceeds  from  the  nerves,  appears  evident,  becaufe  the 
changes  in  the  body,  occafioned  by  the  fympathy  of  the  parts,  are 
ftopt  by  whatever  affedts  the  nervous  fyflem  fo  flrongly  as  to  over¬ 
come  the  fenfations  that  produced  thofe  changes.  Thus  the  hic¬ 
cup  is  ftopt  by  terror,  fear,  furprife,  or  other  ftrong  paflions.  An 
irritation  of  the  nofe  will  not  occafion  fneezing,  when  the  firil  effort 
to  fneeze  is  attended  with  an  acute  pain  in  fame  of  the  mufcles  of 
the  back  or  fides  from  a  rheumatic  caufe.  Hungary  water,  or 
valatile  fpirits,  drawn  flrongly  into  the  nofe,  will  often  flop  a  tick¬ 
ling  cough  ;  and  laudanum  taken  by  the  mouth,  or  given  in  a  cly- 
Ber,^  by  weakening  the  fentient  power  of  the  nerves,  will  leffen  or- 
remove  the  fympathetic  vomiting,  arifing  from  a  ftone  in  the  kid¬ 
ney  or  ureter j  and  the  violent  contractions  of  the  diaphragm  and 
abdominal  mufcles,  occafioned  by  a  tenefmus  or  ftrangury. 

Could  we  fuppofe  the  circulation  of  the  blood  were  to  remain, 
after  a  total  abolition  of  the  fentient  powers  of  the  brain  and 
nerves,  there  would  be  no  more  fympathy  between  the  parts  of  fuch 
an  animal  body  than  between  thofe  of  any  hydraulic  machine.. 
As  in  this  cafe  the  motion  of  the  fluids  would  be  merely  mecha¬ 
nical,  fo  every  change  made  in  any  of  its  parts  muft  be  the  refult 
of  mechanifm  alone,  and  confequently,  wholely  different  from  con-r 
fent,  which,  as  it  depends  upon  feeling,  cannot  be  explained  upon, 
mechanical  principles. 

13,  Those  fympathies  which  have  been  aferibed  by  fome  authors 
to  the  cela  cellulofa,  blood-veffels,  membranes,  and  the  fimilarity  of 
parts,  if  duly  confidered,  will  appear  either  to  proceed  from  the 
nerves,  or  not  to  deferve  the  name  of  confent  or  fympathy. 

With  regard  to  the  cellular  membrane,  as  in  a  natural  Bate  it 
has  little  or  no  fenfibility,  fo  it  muB,  of  all  other  parts,  be  the  leafl 
fubjccB  to  fympathetic  affedtions.  Its  cells  have  every  where  a  free 
communication  ;  and  therefore  air,  w  ater,  purulent  matter,  or  o- 
ther  humours,  are  often  conveyed,  by  their  means,  from  one  part  of 
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tlie  body  to  another.  But  this  cannot  be  properly  referred  to  fym- 
pathy,  and  is  no  more  than  what  happens  to  a  fpunge,  a  piece  of 
fugar,  or  other  porous  fubftances. 

The  fyftem  of  blood-veffels  affords  us  no  more  inftances  of  true 
fympathy  than  the  tela  cellulofa,  except  what  may  be  owing  to  the 
nerves  which  belong  to  thefe  veffels.  1  he  changes  made  in  the 
circulation,  and  the  morbid  fymptoms  produced,  or  removed  by 
the  force  of  the  blood  being  turned  upon  different  parts  of  the  bo¬ 
dy,  the  abforption  of  venereal  contagion,  of  pus,  or  other  hu¬ 
mours,  and  their  tranflation  to  diflant  parts,  arc  not,  ftriclly  fpeak- 
ing,  inftances  of  confcnt  *,  but  are  folely  the  confequences  of  the  cir¬ 
culation  of  the  fluids,  and  the  communication  between  the  feve- 
ral  parts  of  the  vafcular  fyftem.  The  changes,  indeed,  produced  in 
the  motion  of  the  blood,  and  in  the  various  fecretory  organs,  by 
different  affections  of  the  mind,  are  undoubtedly  owing  to  fympa¬ 
thy,  not,  however,  of  the  blood-veffels,  but  of  the  brain  and  nerves, 
as  will  appear  afterwards. 

The  various  inftances  of  confent  from  the  continuity  of  mem¬ 
branes,  are,  ftriCtly  fpeaking,  owing  to  the  nerves  themfelves,  with 
which  thofe  membranes  are  fupplied  ;  for,  were  they  deftitute  of 
nerves  and  feeling,  no  fuch  confent  could  happen.  If  the  heat  and 
pain  in  the  extremity  of  the  urethra  from  a  ftone  or  ulcer  in  the 
bladder,  and  the  itching  in  the  nofe,  from  worms  in  the  inte- 
ftines,  and  fuch  like  fymptoms,  were  owing  to  the  continuity  of  the 
membranes  affeCted,  the  gullet  and  fauces  ought  to  fuffer  more  than 
the  nofe,  and  the  lower  or  middle  parts  of  the  urethra  fhould  be 
more  pained  than  its  extremity.  Further,  if  thefe  inftances  of  fym¬ 
pathy  were  merely  owing  to  the  continuity  of  membranes,  why 
does  not  the  bladder  fuffer  in  a  gonorrhosa,  where  there  is  a  great 
irritation  and  pain  near  the  extremity  of  the  urethra  F 

Ai.Tf  o’  a  deafnefs  has  been  fometimes  cured  by  purging,  this 
no  more  argues  a  fympathy  between  the  ears  and  inteftines,  from 
the  continuity  of  the  membrane  that  lines  them*,  than  the  cure  of 
an  ophthalmia  by  the  fame  remedy,  proves  a  fympathy  between  the 

eyes 
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eyes  and  bowels.  The  efFedt  in  both  cafes,  is  chiefly  owing  to  the 

* 

derivation  of  the  humours  from  the  parts  affedled  ;  and  hence  bli- 
flering  the  head  often  affords  a  more  fpeedy  relief  in  thofe  difeafes 
than  purging. 

The  fympathy  between  the  breafhs  and  the  uterus^  has  been  derived 
from  the  fimilarity  of  their  ftrudlure,  or  of  the  liquors  fecreted  by 
them.  But  altho’  thofe  parts  were  much  more  fimilar  in  thefe  refpedts. 
than  they  really  are,  yet  if  there  were  no  connedlion  between  them^ 
by  means  of  blood-veffels,  or  confent  by  means  of  nerves,  it  would  be 
difficult  to  conceive,  how  the  condition  of  the  one  could  be  fo  much 
affedled  by  that  of  the  other  j  and  much  more  how  a  titillation  of 
the  one  ffiould  communicate  a  particular  fenfation  to  the  other. 
The  fimilarity  of  ftrudture  between  the  mufcles  of  the  legs  and 
arms,  between  the  teflicles,  and  between  the  parotid  glands,  is  con- 
fiderably  greater  than  between  the  womb  and  breads  ;  and  yet  the 
former  have  no  fuch  fympathy  as  the  latter. 

14.  Although  it  may  appear,  from  what  has  been  faid,  that 
all  real  confent  between  the  different  parts  of  the  body  is  owing 
to  the  nerves  ;  yet  it  will  be  found  very  hard  to  account,  particu¬ 
larly,  for  the  various  inftances  of  fympathy,  either  in  a  found  or 
morbid  date. 

The  prevailing  opinion  has  been,  that  thefe fympathies  are  owing 
to  the  communications  between  the  nerves,  and  particularly  to  the 
conneidion  which  the  intercodals  have  with  the  fifth,  fixtli,  and 
eighth  pairs,  and  with  almod  all  thofe  which  proceed  from  the 
fpinal  marrow  •.  Upon  this  principle  it  has  been  thought  eafy  to 

trace 

*  Hippocrates  was  not  ignorant  of  a  general  fympathy  between  the  parts  of  the  body  ;  and 
Galen  treats  particularly  of  thofe  difeafes  which  arife  from  fympathy  or  confent  :  but  he  was 
fo  far  from  having  any  notion  that  fympathetic  affeflions  were  owing  to  the  nerves,  that  he  a- 
fcribes  thofe  headachs  which  do  not  proceed  from  any  fault  in  the  head,  to  vapours  afcend- 
ing  from  the  ftomach  or  uterus.  Succeeding  writers,  even  as  far  down  as  Fernelius  and  Sen- 
nertus  feem  to  do  little  more  than  copy  what  Gallen  had  faid  on  this  fubjeft .  Andreas  Lau- 
rentins,  w’ho  wrote  about  the  year  1600,  afcribes  the  fympathy  between  the  mamma  and  ute^ 
rus,  partly  to  the  intercoftal  nerve,  which  fends  fome  branches  to  the  organs  of  generation, 
and  partly  to  the  vena  azygos^  which  terminates  in  the  left  fpermatic  vein.  He  deiuces  the 

vomiting 


OF  THE  NERVES. 


SOS 

trace  tlie  various  fympathles,  not  only  between  the  feveral  parts  of 
the  abdometiy  but  alfo  between  them  and  the  head,  neck,  thorax,  and 
extremities.  But  however  plaufible  this  theory  may  appear  at  firft 
view,  and  how  readily  foever  it  may  feem  to  explain  many  remark¬ 
able  inflances  of  confent,  yet  a  more  llridl  examination  will  fliew 
it  to  be  liable  to  infuperable  difhculties. 

{cd)  Since  every  individual  nerve  appears  to  be  quite  diftindl 
from  every  other,  not  only  in  its  rife  from  the  medullary  fubdance 
of  the  brain  or  fpinal  marrow,  but  alfo  in  its  progrefs  to  that  part 
where  it  terminates  (2.),  it  follows,  that  the  various  inflances  of 
fympathy,  obferved  between  the  different  parts  of  the  body,  cannot 
be  owing  to  any  communication  or  anajiomofts  of  their  nerves  ;  and 
confequently  that  it  can  be  here  of  no  ufe  minutely  to  inquire  into 
the  numerous  conneclions  which  the  intercoflal  nerves  have  with 
the  fifth,  fixth,  and  eighth  pairs,  and  with  thofe  of  the  fpinal 
marrow. 

But,  left  it  Ihould  be  alledged,  that  the  courfe  of  the  nervous 
filaments  in  the  ganglia  is  fo  intricate,  that  it  is  not  altogether  clear, 
whether  they  may  not  intermix  or  communicate  with  one  another 
in  their  paffage  through  thofe  bodies,  it  will  be  neceffary  to  offer 
fome  lefs  doubtful  arguments,  for  proving  that  the  fympathy  of  the 
feveral  parts  does  not  depend  on  any  union  or  anajiomofts  between 
their  nerves. 

(J?)  If  there  were  any  anaftomofis,  or  real  communication  between 
the  nerves  of  the  fame  or  different  trunks,  either  in  the  ganglia  or 

S  f  f  elfewhere, 

'vomitrng  in  a  nephritis  partly  from  the  nerves,  which  the  kidneys  have  from  the  ftomachic 
;plexus,  and  partly  from  their  exterior  coat,  being  a  continuation  of  that  which  covers  the  bot¬ 
tom  of  the  ftomach.  Cafper  Bauchinus  derives  the  conlent  between  the  noftrils  and  exte¬ 
rior  parts  of  the  abdomen,  from  the  communication  between  the  epigaftric  and  mamma¬ 
ry  veins.  Riolan,  who  flouriflicd  before  the  middle  of  the  feventeenth  century,  has  not, 
with  all  his  learning,  made  any  improvement  in  the  doctrine  of  fympathy  ;  and  his  cotempo¬ 
rary  Riverius  aferibes  fympathetic  difeafes  to  five  caufes,  viz.  the  connedion,  fituation,  vicini¬ 
ty,  or  fimilarity  of  the  parts,  or  to  their  having  the  fame  kind  of  office.  Dr  Willis,  who  has 
given  a  more  accurate  defeription  of  the  brain  and  nerves  than  any  anatomift  before  him,  en¬ 
deavoured,  firft,  to  explain  the  various  inftances  of  fympathy  between  the  parts  of  the  body, 
from  the  connedion  or  communication  of  their  nerves.  This  dodrine  was  afterwards  further 
Sluftrated  by  Vicuflens,  and  has  been  embraced  by  moft  of  the  later  writers. 
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elfewhere,  it  is  natural  to  think,  that  a  confulion  would  neceflariiy 
happen  in  our  fenfations,  as  well  as  in  the  motions  of  our  feveral 
mufcles  ;  for  the  impreffions  of  external  objedls  would  be  communi¬ 
cated,  at  the  places  of  union,  to  other  nerves  than  thofe  affected ;  and 
the  change  produced  by  the  will  in  any  nerve,  at  its  origin  in  the 
brain  or  fpinal  marrow,  in  order  for  moving  a  particular  mufcle,, 
would  affedl  all  thofe  nerves  with  which  it  has  any  communication 
by  means  of  the  ganglia  or  otherwife. 

(c)  It  does  not  appear,  that  there  is  any  fympathy  between  the 
nerves  that  are  derived  from  the  fame  trunk,  by  means  of  the  mem¬ 
branes  that  furround  them.  If  the  dura  mater  were  endowed  with? 
that  degree  of  fenfibility,  and  with  thofe  powers  of  ofcillation,  which, 
have  been  afcribed  to  it  by  feveral  authors,  this  opinion  would  not 
appear  altogether  improbable  j  but  as  the  membranes  of  the  brain, 
and  thofe  productions  of  them  which  furround  the  nerves,  feem, 
in  a  natural  fate,  to  be  pofTelTed  only  of  a  very  obtule  kind  of  feel¬ 
ing  and  are  altogether  deftitute  of  motion,  we  have  no  reafon  tOf 
afcribe  the  various  inflances  of  fympathy  between  the  diiFerent 
parts  of  the  body  to  their  fenfibility  or  moving  power,. 

{d)  We  obferve  a  remarkable  fympathy  between  many  parts,, 
whofe  nerves  have  certainly  not  the  fmallell  communication  with 
one  another.  Thus  the  dimnefs  of  fight  occafioned  by  a  diforder 
of  the  fiomach,  the  7iaufea  upon  feeing  others  vomit,  and  the  flux, 
of  the  faliva  into  the  mouth  of  a  hungry  perfon,  at  the  fight  of  fa- 
voury  food  are  proofs,  that  the  ftomach  and  falivary  glands  fym- 
pathize  with  the  retina^  though  there  is  no  communication  between 
-the  optic  nerves  and  any  other.  A  fltuddering  is  excited  by  parti-- 
cular  founds,  and  yet  the  portio  msllis  of  the  auditory  nerve,  after  it 

leaves 

*  The  experiments  of  the  learned  M.  de  Haller,  although  they  do  not  prove  thefe  mem¬ 
branes  to  be  wholely  infenfible,  yet  they  certainly  fliew  them  to  have  no  painful  or  acute  feel¬ 
ing  in  a  found  Rate.  Vid.  Adla  Gottingen,  vol.  2.  and  Phyfiological  Elfays,  edit.  2. 

•j-  In  thefe  inRances,  the  changes  in  the  Romach  and  falivary  glands  are  produced  through 
the  intervention  of  the  brain  and  fentient  principle  :  for  thinking  Rrongly  on  favoury  viduals, 
or  difagreeable  medicines,  will  have  almoR  the  fame  eifefts  on  fome  people  as  feeing 
them.  But  fince  an  impreffion  on  the  optic  nerve  can,  by  means  of  the  brain,  occafion  vo¬ 
miting,  and  an  Increafed  difeharge  of  the  falival  juice,  why  may  not  impreflions  on  the  other 
nerves  produce  various  other  fympathies  in  the  fame  manner  ?  But  of  this  more  hereafter. 
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leaves  the  brain,  does  not  appear  to  communicate  with  the  portio 
dura^  nor  any  other  nerve.  Although  the  optic  nerves  unite  at  the 
cclla  turcica,  yet  it  has  been  fhown,  that  their  fibres  do  not  crofs,  in¬ 
termix,  or  truly  communicate  with  each  other  ^  5  neverthelefs, 
there  is  a  confiderable  fympathy  between  the  two  eyes.  Although 
the  nerves  of  the  two  kidneys  do  not  appear  to  have  any  connec¬ 
tion  with  each  other,  yet,  when  one  of  thefe  glands  is  inflamed,  or 
irritated  by  a  ftone,  the  fecretion  from  the  other  is  frequently  much 
diminiflied.  We  know  for  certain,  that  the  different  fize  of  the  pu¬ 
pil  in  different  lights,  is  owing  to  a  confent  between  the  retina  and 
uvea,  and  yet  the  optic  nerves,  and  thofe  belonging  to  the  uvea, 
have  no  communication  in  their  courfe  from  the  brain  to  the  eye. 
Nor  can  any  fympathy  be  fuppofed  to  arife  from  the  nerves  of  the 
uvea,  paffing  between  the  retina  and  Umica  choroidea,  as  there  is  no 
anajlamojis,  nor  any  other  kind  of  union  between  them.  The  nerves, 
with  which  the  uvea  of  the  two  eyes  are  furnifhed,  have  no  connec- 
tion ;  and  yet  we  find  a  mofl  remarkable  fympathy  between  the  mo¬ 
tions  of  the  two  pupils. 

Almost  the  whole  mufcles  of  the  body  may  be  brought  into 
convulfive  motions,  by  tickling  the  foies  of  the  feet,  or  the  fides ; 
nay,  the  dread  of  this  will  affeeft  fome  people.  Now,  thefe  mo¬ 
tions  cannot  reafonably  be  deduced  from  the  connection  of  the  in- 
tercoflal  nerves  with  thofe  of  the  fpine;  or,  if  they  could,  it  would 
follow  that  the  ftomach  and  bowels  fhould  fuffer,  at  lead,  equally 
with  the  diaphragm  and  mufcles  of  the  trunk  of  the  body. 

(<?)  If  the  confent  between  the  vifeera  of  the  abdomen,  and  the 
other  parts  of  the  body,  be  owing  to  a  communication  of  nerves, 
by  means  of  the  Intercoftals ;  why  do  not  all  thofe  parts  fympathize, 
whofe  nerves  are  either  derived  from,  or  communicate  with  the  in¬ 
tercoftals  ?  Why,  in  the  nephritis,  does  the  ftomach  fuffer  more  than 
the  inteftines  ?  and  why  are  not  the  lungs  and  other  parts  at  all  afi- 
feefted  in  this  difeafe  ?  Why  does  not  an  irritation  of  the  bladder 
from  a  ftone  commonly  occafion  a  naufea  and  vomiting ;  fince  the 
bladder,  as  well  as  the  kidneys,  has  its  nerves  partly  from  the 

S  f  f  2  ,  '  eighth 

*  Sec  Vefal,  Anatom,  corp.  human,  lib,  4.  cap,  4.  ;  and  Santorb.  Obfervat.  anatom,  p.  63. 
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eighth  pair  and  intercoflals  I  Why  does  an  irritation  of  the  nofe 
occafion  fneezing  only,  and  not  coughing,  vomiting,  purging,  or 
the  hiccup?  V/hy  does  not  a  blifter,  applied  from  the  ear  to  the. 
top  of  the  fhoulder,  bring  on  a  convuhive  motion,  or  fome  other 
affe(5lion  of  the  diaphragm,  hnce  the  connection  of  the  phrenic 
nerves  with  the  2d  and  3d  cervical  pairs  is  much  greater,  and  lefs: 
remote  than  with  the  nerves  of  the  nofe  ^  ? 

If  the  delirium  which  generally  attends  an  inflammation  of  the: 
diaphragm,  were  owing,  as  has  been  alledged,  to  the  remote  con¬ 
nection  between  the  phrenic  and  fifth  pair  of  nerves  w^hich  fends^ 
filaments  to  the  dura  mater  y  why  fliould  not  an  inflammation  ofi 
the  lungs,  flomach,  and  inteftines  be  attended  with  that  fymptom;. 
as  often,  and  in  a  greater  degree,  fince  the  fifth  pair  of  nerves  hath, 
a  more  immediate  connection  with  the  intercoftal  than  with  the 
phrenic  nerves  ?  Why  does  an  irritation  of  the  fphinCters  of  the 
anus  or  bladder  occafion  a  continued  contraction  of  the  diaphragm' 
and  abdominal  mufcles,  rather  than  an  alternate  motion  of  thofe 
parts,  as  in  coughing  and  the  hiccup,  when  either  the  trachea  or 
left  orifice  of  the  flomach  is  irritated  ?  Since  the  diaphragm  fympa- 
thizes  with  the  nofe,  lungs,  uterus^  redlum^  and  bladder,  why  do  not 
thefe  parts  fuffer  equally  v/hen  that  mufcle  is  inflamed,  or  other- 
wife  violently  afledted?  If  the  fympathy  between  the  nofe  and  dia¬ 
phragm  be  owing,  not  to  the  olfaClory  nerves,  but  to  a  branch  of 
the  fifth  pair  fent  to  the  nofe,  why  do  not  flernutatories  excite  con- 
vulfive  motions  of  the  mufcles  of  the  fiice,  to  v^hich  the  5th  pair 
is  diflributed,  as  well  as  fpafms  of  the  diaphragm,  whofe  nerves 
can  have  only  a  remote  conneclion  with  the  fifth  pair,  by  means  of 

the 

*  The  pain  between  the  vertebra:  of  the  neck  and  top  of  the  fhoulder,  which  fometimes 
attends  an  inflammation  of  the  liver  or  diaphragm,  has  been  al'cribed  to  the  coniiedion  be* 
tween  the  phrenic  nerves  and  the  2d  and  3d  cervical  pairs  :  But,  if  this  were  the  cafe,  why 
fhould  this  fymptom  be  fo  rarely  obferved  in  a  paraphrenitisi  as  to  be  omitted  by  moft  au¬ 
thors  ?  and  why  fhould  not  the  diaphragm  be  diflurbed  in  its  motions,  when  the  2d  and  3d 
pairs  of  cervical  nerves  are  irritated  by  blifters,  the  extirpation  of  tumours,  or  other  caufes  ? 
It  is  not  eafy  to  fay,  what  may  be  the  caufe  of  that  pain  in  the  neck,  and  top  of  the  fhoul¬ 
der,  which  often  attends  a  hepatitis-,  but  there  feems  to  be  good  reafon  to  doubt  of  its  pro¬ 
ceeding  from  any  connedlion  between  the  phrenic  and  2d  and  3d  cervical  nerves.  Some  of  the 
older  phyficians  aferibed  this  fymptom  to  the  weight  of  the  inflamed  and  fwclled  liver  draw¬ 
ing  downwards,  and  ftreiching  the  membranes  that  line  the  thorax  (a ), 

(a )  N.  Pifo  de  cognoicend.  et  curand.  morb,  lib.  3.  cap.  25, 
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tTie  intercoftals  *  *,  And  why  does  not  the  great  irritation  of  fome 
of  the  filaments  of  the  fifth  pair  of  nerves,  in  the  toothach,  pro¬ 
duce  the  convulfive  motion  of  fneezing?  If  the  flux  of  tears  occa- 
fioned  by  grief  or  joy  were  owing,  as  Dr  Willis  alledges,  to^  the 
communication  between  the  fifth  pair  of  nerves  which  ferves  the 
lachrymal  glands,  and  the  intercoflals  which  are  diflributed  to  the 
frdscordia  f  \  why  do  not  thofe  afledlions  of  the  mind  produce  an, 
increafed  excretion  of  the  falival  as  well  as  lachrymal  juice?  It 
the  diflurbance  of  the  motion  of  the  heart,  from  certain  founds, 
were  owing,  as  Vieuflens  imagines,  to  the  feventh  and  eighth  pair  of 
nerves  being  partly  compofed  of  medullary  fibres,  derived  from  a 
particular  fafciculus-  arifing  from  the  cerebellum  if,  why  fliould  not 
the  mufcles,  which  are  fupplied  with  nerves  from  the  fixth  pair 
and  the  fortlo  dura-  of  the  feventh,  be  equally  afledled  5  fince  their 
connection,  at  their  origin,  with  the  portio  viollis  is  not  lefs  than 
that  of  the  eighth  pair  |1?  Or  why,  in  violent  palpitations  of 
the  heart,  are  not  the  auditory  nerves  at  all  afledted?  The  truth  is, 
the  changes  in  the  motion  of  the  heart  occafioned  by  external  ob¬ 
jects,  adling  either  on.  the  organs  of  fight  or  hearing,  are  not  owing 
to  any  communication  of  their  nerves  with  thofe  of  the  heart,  but 
to  the  imprelTions  made  on  xhQfenforium  commune^  and  the  affections 
of  the  mind  excited  thereby**.  If  the  fympathy  between  the  differ¬ 
ent  parts  be'  owing  to  their  nerves  being  derived  from  the  fame 
trunk,  why  is  there  not  the  fame  confent  between  the  feveral  mu¬ 
fcles  of  the  foot,  of  the  leg,  and  of  the  thigh,  as  between  the  kid¬ 
neys  and  the  ftomach,  or  between  the  nofe  and  the  diaphragm  ? 
Laftly,  if  an  irritation  of  the  alimentary  canal  in  hyfleric  women,, 
fbmetimes  produces  convulfions  of  the  legs,  by  reafbn  of  the  com¬ 
munication  between  the  intercoftals  and  the  two  laft  lumbar  nerves  j 
why  are  not  the  ftomach  and  bowels  feized  with  fpafms  or  'convul- 

five 

when  fneezing  is  ftopt,  by  preffing  the  nofe  with  one’s  finger  and  thumb,  near  the  inter¬ 
nal  angle  of  each  eye ;  this  efFed  is  not  owing,  as  fome  have  thought,  to  the  preffure  made  oa 
the  nerves  fentto  the  nofe  from  the  ophthalmic  branch  of  the  fifth  pair  ;  for  fneezing  may  be 
ftopt  almoft  as  readily  by  prefiing  hard*  with  one  s  fingers  on  the  forehead.  In  both  cafes 
fneezing  is  prevented  in  the  fame  manner,  viz.  by  the  uneafy  lenfation  occafioned  by  ftrongly 
prefiing  on  the  brow  or  nofe. 

f  Anatom,  cerebri,  edit,  in  4to,  p.  288. 

t  Neurograph,  lib.  3  .  cap.  4.  |  Id.  lib,  i.  cap.  12.  **  See  below,  No.  17] 
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five  motions,  from  the  violent  pain  of  the  gout  in  the  knees,  ancles,  or 
feet?  Thefe  queftions,  I  doubt,  will  fcarce  admit  of  a  fatisfa6;ory 
anfwer,  upon  the  principle  of  fympathy  depending  on  the  commu¬ 
nication  or  connedlion  of  nerves. 

15.  If,  therefore,  the  various  inflances  of  fympathy  cannot  be 
accounted  for  from  any  union  or  anajiomojis  of  the  nerves,  in  their 
way  from  the  brain  to  the  feveral  organs ;  and  if  there  are  many 
remarkable  inflances  of  confent  between  parts  whofe  nerves  have 
no  connedlion  at  all  j  it  follows,  that  all  fympathy  muft  be  refer¬ 
red  to  the  brain  itfelf  and  fpinal  marrow,  the  fource  of  all  the  nerves. 

But  for  a  more  direct  proof  of  this,  we  may  obferve,  that  the 
confent  of  the  feveral  parts  inflantly  ceafes,  when  their  communication 
with  the  origin  of  the  nerves  is  interrupted.  Thus,  though  the 
mufcular  coat  of  the  llomach,  in  an  animal  newly  dead,  is  excited 
into  contradlion  by  irritation,  yet  the  diaphragm  is  no  ways  affe(fl- 
ed  by  his  Jiimulus.  In  like  manner,  when  any  of  the  mulcles  of 
the  leg  of  a  frog  are  pricked,  mofl  of  the  mufcles  of  the  legs  and 
thighs  contraCi,  even  after  cutting  off  its  head,  if  the  fpinal  marrow 
be  left  entire ;  but  when  that  is  deflroyed,  although  the  fibres  of 
the  flimulated  mufcle  are  affedled  with  a  weak  tremulous  motion, 
yet  the  neighbouring  mufcles  remain  wholely  at  reft. 

Fur 7’ HER,  the  eifedls  of  pain,  and  of  fear  and  other  pafiions, 
in  preventing  feveral  fympathetic  motions,  feem  to  fhew,  that  the 
caufe  of  that  confent  which  obtains  between  the  parts  of  animals 
is  to  be  referred  to  the  origin  of  the  nerves :  and,  fince  certain  af- 
fedlions  of  the  mind,  excited  by  the  a6lion  of  external  objecfls  on 
the  organs  of  fenfe,  produce  extraordinary  motions,  and  other  elfe(5ls 
in  the  body,  merely  by  affedling  the  brain ;  why  may  not  imprefi- 
fions  made  on  the  nerves  in  other  parts  produce  likewife,  through 
the  intervention  of  the  brain,  various  motions  and  other  efiedls  in 
dillant  parts  of  the  body  ?  The  analogy  is  obvious. 

Lastly,  Notwithllanding  the  many  fympathetic  motions,  which 
are  daily  obferved  by  phyficians  to  arife  from  an  irritation  of  the 
nerves  in  different  parts  of  the  body  ;  yet,  when  the  nerve  going  to 
any  mufcle  is  irritated,  there  is  no  motion  excited  in  any  part,  ex¬ 
cept 


cept  111  the  mufcle  to  which  it  is  diftributed  Does  it  not  hence 
appear  highly  probable,  that  the  various  fympathetic  motions  of 
animals  produced  by  irritation,  whether  in  a  found  or  morbid  ftate, 
are  owing,  not  to  any  union  or  connetflion  of  their  nerves,  but  to 
particular  fenfations  excited  in  certain  organs,  and  thence  commu¬ 
nicated  to  the  brain  or  fpinal  marrow?  For,  if  this  were  not  the 
cafe,  why  Ihould  not  the  diaphragm,  for  example,  be  convulfcd, 
by  irritating  the  nerves  that  go  to  the  bladder  and  intejlinum  rQciwn, 
as  well  as  when  thefe  parts  themfelves  are  affedled  by  an  unufual 
Jlmulus  ? 

If  the  fympathies  obferved  between  the  different  parts  of  the  bo¬ 
dy  be  owing  to  particular  fenfations  excited  in  them,  and  thence, 
communicated  to  the  brain  j  we  may  eafily  fee  why  an  irritation 
of  the  intejiinum  jejunum  does  not  affecl  the  diaphragm  fo  much  aS' 
an  irritation  of  the  reHum ;  for  though  the  jejunum  is  not  lefs  fen- 
fible  than  the  reSium^  and  the  nerves  of  both  have  the  fame  remote 
Gonnedlion  with  the  nerves  of  the  diaphragm  j  yet  the  fenfations 
excited  by  the  fame  Jlimulii  adling  on  the  jejunum  and  recium,  are 
very  different,  and  therefore  mufl  affedl  the  brain  or  common  fen- 
forium  differently^  An  irritation  of  the  nerves  of  the  face  does  not 
produce  any  fuch  convulfive  motion  of  the  mufcles  of  refpiration,  as 
happens  in  fneezing  ;  becaufe  it  does  not  occafion  that  kind  of  fen- 
fation  which  is  excited  by  JlimuU  applied  to  the  nofe :  And  the  dia¬ 
phragm,  which  is  brought  into  a  continued  contradlion,  when  the 
extremity  of  the  return  or  neck  of  the  bladder  is  painfully  aflecled, 
is  agitated  with  alternate  convulfions,  when  the  left  orifice  of  the- 
llomach  is  irritated,  becaufe  very  different  fenfations  are  excited  by 
an  irritation  of  thofe  parts* 

•  Further,  when  xht  meatus  auditoriiis  is  irritated,  by  introducing* 
into- it  a  feather,  or  any  fuch  fubflance,  an  inclination  to  cough  is 
often  excited,  cfpecially  if  the  membrane  of  the  trachea  has  been 
rendered  more  fenfible  than  ufual,  by  catching  cold  ;  but,  when  the 
meatus  audit orius  is  violently  pained,  in  confequence  of  an  inflam¬ 
mation  in  it,  no  coughing  is  occafioned :  From  which  it  follows,, 
that  the  fympathy  between  that  meatus  and  the  organs  of  refpira¬ 
tion  in  the  former  cafe,  cannot  be  owing  to  any  connedion  be¬ 
tween. 

•  Memolres  far  la  nature  fenfible  et  irritable,  tom,  i,  p.  237. 
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tween  their  nerves,  or  indeed  to  any  mechanical  caufe,  but  proceeds 
from  a  particular  feeling,  and  muft  be  referred  to  the  fenforium 
coynmune.  In  like  manner,  neither  an  acrid  injection  of  a  folution  of 
the  corrofive  fublimate  in  water,  nor  the  introduction  of  a  catheter 
into  the  urethra,  occafions  any  alternate  convultive  motions  of 'the 
miifcidi  acceleratores  urince ;  although  the  femen,  which  flimulates  the 
nerves  of  the  unthramMch.  more  gently,  produces  this  effe(5l.  Laft- 
ly,  on  this  head,  although  when  the  fides  or  foies  of  the  feet  are 
tickled,  the  body  is  often  thrown  into  convulfive  motions  ;  yet  no¬ 
thing  of  this  kind  happens  when  thefe  parts  are  either  inflamed  or 
wounded  ;  from  which  it  evidently  follows,  that  thofe  motions  are 
occafioned  by  the  particular  fenfation  excited  by  the  tickling,  and 
do  not  proceed  from  any  fympathy  which  the  nerves  of  the  fides 
or  foies  of  the  feet  have  with  thofe  of  the  other  parts  of  the  body, 
in  confequence  of  any  connection  between  them. 

1 6.  But  altho’,  from  what  has  been  faid,  it  may  appear  probable, 
that  all  nervous  confent  proceeds  from  the  brain  ;  yet  we  cannot 
pretend,  from  this  principle,  to  account,  in  a  fatisfaClory  manner, 
for  all  the  various  inftances  of  fympathy  obfervabie  in  the  bodies 
of  animals,  fince  many  of  them  may  depend  on  fuch  a  ftate  of  the 
brain  and  other  parts  as  cannot  be  the  objeCl  of  our  fenfes 

The 

^  If  It  fhould  be  objefled,  that  it  is  as  difficult  to  account  for  a  fympathy  between  the  nerves 
at  their  origin  in  the  brain,  as  in  their  courle  to  the  feveral  parts,  where  they  happen  to  be 
conneded  ;  I  anfwer,  that  the  purpofe  of  thefe  obfervations  is  not  to  explain  how  the  different 
parts  of  the  body  can  be  endowed,  by  means  of  the  nerves,  either  with  a  fentient  or  a  fympa- 
thetic  power  ;  but,  to  endeavour  to  trace  the  fympathy  of  the  nerves  to  its  true  Iburce,  which 
I  take  to  be  the  brain  and  fpinal  marrow.  It  would  be  in  vain  to  inquire  further  into  this  mat¬ 
ter,  unlefs  we  knew  the  minute  ftrudurc  and  connedions  of  the  feveral  parts  of  the  brain, 
and  were  better  acquainted  with  the  laws  of  union  between  the  boffy  and  foul,  to  whole  fen- 
tient  power  the  fympathy  of  the  nerves,  at  their  origin,  muft  be  at  laft  referred  :  For,  if  con¬ 
fent  fuppofes  feeling  (12.),  and  if  feeling  cannot,  anymore  than  intelligence,  be  a  property 
of  matter  however  modified ;  it  muft  follow,  that  fympathy  depends  upon  a  principle  that  is 
not  mechanical,  and  that,  to  fuppofe  it  may  be  owing  folely  to  the  particular  fituation,  ar¬ 
rangement,  or  connedion  of  the  medullary  fibres  of  the  brain,  or  to  the  union  of  the  nerves 
proceeding  from  it,  is  as  unreafonable,  as  to  imagine  that  thought  maybe  the  remit  of  a  mo¬ 
tion  among  the  particles  of  the  animal  fpirits,  or  other  fubtile  matter  in  the  brain. 
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The  fympatliy  between  every  individual  nerve  and  the  whole  fy- 
flem  will  be  readily  allowed  to  be  owing  to  the  mediation  of  the 
brain,  and  not  to  any  connection  or  communication  among  the 
the  nerves  proceeding  from  it :  I  lhall,  however,  mention  one  expe¬ 
riment  as  the  mod  decifive  of  this  queftion. 

A  folution  of  opium^  applied  to  the  abdominal  mufcles  of  a  frog, 
whofe  brain  and  fpinal  marrow  had  been  deftroyed,  did  not  flop 
the  motion  of  the  heart  near  fo  foon  as  it  would  have  done,  if 
the  brain  and  fpinal  marrow  had  been  entire  f .  A  clear  proof, 
that  the  power  of  opium,  to  deftroy  the  motions  of  thofe  parts  which 
it  does  not  touch,  is  owing  folely  to  the  mediation  of  the  brain  and 
fpinal  marrow,  and  not  to  any  other  communication  among  the 
nerves. 

’T I  s  true,  when  a  frog  is  deprived  of  the  brain  and  fpinal  mar¬ 
row,  upon  applying  a  folution  of  opiuyn  to  the  abdominal  mufcles, 
its  heart  will  ceafe  from  motion  fomewhat  fooner  than  it  would  o- 
therwife  do ;  but  this  effe(5l  is  not  to  be  afcribed  to  the  adlion  of 
the  opium  on  the  nerves  which  it  touches,  but  to  fome  of  its  finer 
parts  being  taken  up  by  the  abforbent  veins  J,  and  carried  with  the 
blood  to  the  heart. 

That  life  and  vigour,  which  is  almoft  inflantaneoufly  commu¬ 
nicated  to  the  whole  body,  by  volatile  fpirits  applied  to  the  nofc, 
or  cordial  medicines  received  into  the  ftomach,  are,  like  the  effeCts 
of  opium,  to  be  referred  to  fome  Jlimulus  or  impreffion  communi¬ 
cated  to  the  brain,  by  the  nerves  of  the  nofe  and  fiomach.  A  dram 
of  brandy  a6ls  in  the  fame  manner,  when  it  fettles  a  fliaking  of  the 
hands ;  and  as  thofe  epileptic  fits  which  are  occafioned  by  fome 
extraordinary  irritation  of  the  nerves  of  the  arms,  legs,  or  toes,  do 
not  begin,  till  after  a  certain  fenfation  has  been  propagated  from 
the  part  irritated  to  the  head  ;  we  may  fafely  conclude,  that  thefe 
fympathetic  motions  proceed  from  the  brain,  and  not  from  any 
connedlion  which  the  nerves  of  the  parts  affedled  can  have,  by  means 

T  t  t  of 

*  See  No.  lo.  above, 

f  See  above,  p.  gio.  313.  3 2 1. 

:J;  Ibid.  p.  321.  and  322. 


OF  THE  SYMPATHY 


514 

of  the  intercoftals,  with  the  other  nerves  of  the  body  *.  Nor  is  it 
more  furprifing,  that  an  uncommon  irritation  of  any  feniible  part 
fhould,  efpeciaily  in  thofe  of  a  delicate  frame,  produce  convuliive 
motions  of  almofl  the  whole  body,  through  the  intervention  of  the 
brain,  than  that  opium  applied  to  the  nerves  of  the  ftomach,  inte- 
llines,  or  abdominal  mufcles,  fliould  quickly  deftroy  the  powers 
of  feeling  and  motion  throughout  the  whole  nervous  fyftem  f . 

17.  Nothing  makes  more  fudden  or  more  furpriling  changes 
in  the  body,  than  the  feveral  paffions  of  the  mind.  Thefe,  howe¬ 
ver,  adl  folely  by  the  mediation  of  the  brain,  and,  in  a  ftrong 
light,  fhew  its  fympathy  with  every  part  of  the  fyftem. 

Such  is  the  conftitution  of  the  animal  frame,  that  certain  ideas 
or  affeditions  excited  in  the  mind  are  always  accompanied  with  cor- 
refponding  motions  or  feelings  in  the  body ;  and  thefe  are  owing 
to  fome  change  made  in  the  brain  and  nerves  by  the  mind  or  fen- 
tient  principle  J :  but  what  that  change  is,  or  how  it  produces  thole 
fffe(51;s,  wc  know  not :  as  little  can  we  tell,  why  fliame  Ihould  raile 
a  heat  and  rednefs  in  the  face,  while  fear  is  attended  with  a  pale- 
nefs.  Thefe,  and  many  other  effedls  of  the  different  paffions,  muft 
be  referred  to  the  original  .conftitution  of  our  frame,  or  the  laws  of 
union  between  the  foul  and  body. 

But  although,  in  thefe  matters,  we  muft  confefs  our  ignorance, 
yet,  from  what  we  certainly  know  of  the  a<5lion  of  the  nerves,  we 
can  eafily  fee,  that  a  change  in  them  may  occafion  many  of  thofe 
effeds  which  are  produced  by  the  paffions. 

As 


*  Dr  Hillary  has  remarked  In  the  colica  piSionum,t}\zX.  when  the  pain  In  the  bowels  has  con¬ 
tinued  long,  and  at  laft  begins  to  abate,  a  pain  in  the  fhoulder-points,  and  adjoining  mufcles, 
comes  on,  with  an  unufual  fenfation  and  tingling  along  the  fpinal  marrow,  that  foon  extends 
itfelf  from  thence  to  the  nerves  of  the  arms  and  legs  ;  which  members  hrft  become  weak,  and 
afterwards  quite  paralytic.  Vid.  Hillary  on  the  Epidemical  difeafes  of  Barbadoes,  p.  1 84.  and 
185  Does  not  this  obfervation  feem  to  fhew,  that  the  palfy  of  the  extremities,  occafioned  by 
the  colica  piClonum,  is  not  owing  to  any  communication  between  the  nerves  of  the  bowels  and 
®f  thofe  parts,  bat  proceeds  from  the  fpinal  marrow,  which  is  firft  afFe(51ed  ? 
f  See  above,  p.  321 . 

By  the  fentient  principle,  I  underlland  the  mind  or  foul  in  man,  and  that  principle  ift 
brutes  which  refembles  it.  See  above,  p.  145.  &c. 
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As  the  force  of  the  heart,  and  the  regularity  with  which  it  con- 
tradls,  depend,  in  a  great  meafure,  on  the  itate  of  its  nerves,  fo  does 
the  adlion  of  the  arterial  fyftem  in  carrying  on  the  circulation ; 
and  particularly  thofe  alternate  contradlions  with  which  the  mi¬ 
nuter  veffels  are  continually  agitated,  and  to  which  the  motion  of 
the  fluids  in  them  is,  in  a  great  meafure,  owing 

The  other  mufcles  of  the  body  are  often,  by  an  uncommon  exer¬ 
tion  of  the  nervous  power,  affedled  either  with  alternate  convulflve 
motions,  or  a  continued  fpafm.  It  is  reafonable,  therefore,  to  think, 
that  the  heart  and  vafcular  fyftem  may  fufier  in  the  fame  manner ; 
and  that,  when  the  influence  of  the  nerves  is  much  weakened,  or 
in  fome  meafure  fufpended,  the  veflels  will  be  relaxed,  the  circula¬ 
tion  will  become  languid,  and  an  univerfal  debility  will  enfue. 

The  increafed  force  of  the  heart,  and  fometimes  indeed  of  the 
whole  mufcles  of  the  body,  from  great  anger  or  rage,  is  to  be  a- 
fcribed  to  a  ftronger  exertion  of  the  nervous  power ;  while  the 
trembling  and  debility  produced  by  fear,  arife  from  a  contrary 
caufe. 

The  palpitation  of  the  heart  from  terror  feems  to  proceed  from 
the  blood  returning  to  it  in  too  great  a  quantity,  in  confequence 
of  a  fudden  fpafm  or  contradlion  of  the  veins.  It  is  alfo  in  part 
occafioned  by  the  heart  being  rendered  more  irritable,  or  being  o- 
therwife  difturbed  by  the  violent  agitation  of  the  nervous  fyftem. 

The  rednefs  and  glow  of  the  face  from  a  fenfe  of  fliame,  arc 

T  t  t  2  moft 

•  Tt  has  been  fhewn,  from  a  variety  of  fadls,  as  well  as  from  analogy,  (fee  above, 
p.  228.  &c.),  that  the  very  fmall  veffels,  to  which  the  dired  force  of  the  heart  does 
not  feem  to  reach,  are  endowed  with  a  power  of  motion  excited  by  the  Jlbnulus  of  the 
fluids,  as  they  pafs  along  ;  and  that  thefe  vibratory  or  ofcillatory  motions  of  thofe 
veffels  are  much  increafed,  when  they  are  more  than  ordinarily  irritated,  or  when,  through 
flrong  paffions  or  other  caufes,  the  nerves  are  greatly  affedted. 

The  fpeedy  inflammation  of  the  eyes,  by  acrid  fubftances,  the  inflammation  of  the  in  by 
blifters  and  fmapifms,  and  the  increafed  fecretion  from  the  nofe  and  falivary  glands,  when 
ftimulating  fubflances  are  taken  into  the  mouth,  or  applied  to  the  noflrils,  can  only  be  ac¬ 
counted  for  from  an  increafed  motion  of  the  fmall  veffels  of  thofe  parts.  And  that  the  cir¬ 
culation  of  the  flul  is,  in  the  very  Imall  veffels,  depends  greatly  on  fome  influence  communi¬ 
cated  to  them  by  the  nerves,  appears  from  Dr  Nuck’s  having  obferved  the  fecretion  by  the 
glands  to  be  much  dimlnifhed,  or  entirely  ftopt,  alter  their  nerves  were  obftrufted  or  com- 
preffed  {a) . 

{a)  Adenograph.  curiof,  p.  16. 
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mofl  probably  owing  to  an  increafed  motion  of  the  fmall' arteries  of 
that  part;  for  the  florid  colour  and  fudden  warmth  fetm  to  be 
more  the  confequences  of  a  quicker  motion  of  the  blood  in  thefe 
•velfels,  than  a  flagnation  of  it  from  any  compreffion  or  fpafm  of 
the  veins,  which  would  produce  but  a  livid  rednefs  and  lefs  heat^ 
Befides,  we  know,  that  a  greater  degree  of  rednefs  is  inflantly 
brought  on  the  eyes,  and,  in  a  fhort  time,  on  the  fldn,  by  an  increa- 
fed  motion  of  their  fmall  vefTels  upon  the  application  of  acrid  fub- 
fiances  to  them. 

Some  grow  pale  upon  anger;  which  effecfl  may  be  owing  to  a 
fpafm,  or  continued  contradlion  of  the  fmall  arteries  of  the  face, 
by  which  the  motion  of  the  blood  in  them  will  be  retarded. 

The  palenefs  from  fear  may  arife  from  a  different  caufe,  n;iz.  a 
deficiency  of  the  nervous  power:  Hence,  though  the  fmall  vefTels 
are  not  affeded  with  any  fpafm,  as  in  anger ;  yet  they  are,  in  a 
great  meafure,  deprived  of  their  alternate  contractions,  to  which 
the  motion  of  the  blood  in  them  is  principally  owing.  But  the 
more  than  ufual  flow  of  the  blood  towards  the  heart,  occafioned 
by  terror,  feems  to  fliew,  that  the  veins,  at  lead,  are  fuddenly 
contracted. 

The  diminution  of  perfpiratlon  attending  fuch  paffions  as  af¬ 
fect  us  with  fadnefs,  may  be  owing  to  the  impaired  force  of  the 
heart  and  arteries :  and  the  diarrhoea  from  fear,  may  be  a  confe- 
quence  of  obftructed  perfpiratlon,  or  of  that  debility  and  relaxa¬ 
tion  which  fear,  or  grief,  is  obferved  to  bring  on  the  alimentary 
canal. 

Th  e  increafed  fecretion  of  tears  from  grief,  and  the  great  flux 
of  limpid  urine,  which  is  often  occafioned  by  fear  or  vexation, 
are  owing  to  an  increafed  motion,  excited  by  thefe  paflions,  in  the 
fmall  arteries  and  excretory  ducfls  of  the  lachrymal  glands  and 
kidneys. 

The  dull  look  of  the  eyes  in  grief,  and  their  lively  appearance 
from  joy,  depend  upon  a  diminution  or  increafe  of  the  motion  of 
the  fluids  through  the  fmall  vefTels  of  that  organ,  particularly  of 
the  cornea^  in  confequence  of  their  vibratory  motions  being  lef* 

fened 
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fened  or  augmented,  by  the  change  which  thofe  difFerent  palTions 
produce  in  their  nerves. 

It  would  be  eafy,  upon  the  fame  principles,  to  account  for  va¬ 
rious  other  effecfts  produced  by  the  palllons  j  but  what  is  already 
faid  will  be  fufficient  for  Jliewing  in  what  manner  we  can  reafbii 
upon  this  fubjedl. 

i8.  Because  the  nerves  are  obferved,  in  many  parts  of  the  bo¬ 
dy  to  furround  the  arteries  and  veins  like  fmall  cords,  it  has  been 
thought,  that  the  fudden  changes  in  the  motion  of  the  fluids  made, 
by  the  paflions,  are  owing  to  thefe  yeffels  being  contracted  by  fuch 
ligatures.  But  this  opinion,,  though  fupported  by  authors  of  great- 
charaCler  will,  upon  a  further  inquiry,  appear  inconflflent  with 
what  we  know  for  certain  of  the  nature  and  ufe  of  the  nerves. 

Every  part  endowed  with  a  power  of  contraction,  owes  that 
action  either  to  its  mufcular  ftruCture,  or  to  its  elaflicity;  but  as 
the  nerves  are  in  no  fenfe  mufcular,  fo  they  have  been  proved- to  be 
among  the  leaft  elattic  parts  of  the  body..  Further,  in  a  natural 
ftate,  the  nerves  lie  pretty  loofe  in  that  cellular  fubflance  which 
furrounds  the  arteries,  and  are  never  on  the  ftretch:  and,  upon,  ma¬ 
king  the  experiment,  we  Ihall  find,  that  the  trunks  of  thofe  ner¬ 
vous  branches  that  encompafs  the  large  arteries  and  veins  mufl: 
be  conflderably  pulled  before  thefe  veflels  can  be  fenflbly  contracted. 
There  is  no  example  of  any  motion  being  performed  by  a  contrac¬ 
tion  of  the  nerves,  whofe  aCIion.  does  not  conflfl:  in  pulling,  or  in 
growing  more  tenfe  at  one  time  than  another,  but  in  fupplying  the 
mufcular  fibres  with  that  influence  or  power  which  feems  to  be  • 
immediately  necefifary  for  their  contraction. 

Lastly,  it  appears  from  experiments,  that  the  nerves  are  utter¬ 
ly  incapable  of  any  fuch  contraction  as  is  here  fuppofed.  Nothing 
occafions  a  more  fudden  or  ftronger  exertion  of  the  nervous  power 
than  an  irritation  of  the  brain,  fpinal  marrow,  or  nerves;  as  ap¬ 
pears  from  the  violent  convulfions  in  the  mufcles  and  mufcular  or¬ 
gans,  when  thofe  parts  are  injured  :  but,  on  fuch  occafions,  it  has 
never  been  obferved,.  that  the  nerves  themfelves  became  fliorter,  or 

underwent 


•  Willis,  Vieuflens,  &e. 
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underwent  any  fenfible  change.  Nay,  the  illuftrlous  M,  de 
Haller  has,  after  many  experiments,  juflly  concluded,  that  the 
nerves  are  not  endowed  with  irritability,  or  a  power  of  contrac^lion, 
when  Simulated 

But,  fuppoiing  the  nervous  filaments  could,  like  cords,  ftraiten 
the  blood-veirds,  as  feveral  writers  have  imagined ;  yet,  upon  re- 
fiedlion,  we  fliall  be  convinced,  that  the  changes  produced  in  the 
body  by  the  leveral  pafiions  cannot  be  explained  upon  that  prin¬ 
ciple. 

Thus,  the  rednefs  and  glow  of  the  face  attending  a  confciouf- 
nefs  of  lhame,  cannot  be  owing  to  a  conftridlion  of  the  temporal 
or  jugular  veins  by  the  nervous  cords  furrounding  them  "f*  for  this 
would  not  raife  a  florid  colour,  but  a  .rednefs  of  a  different  kind, 
and  accompanied  but  with  little  heat. 

In  like  manner,  a  compreflion  of  the  veins  of  the  penis  by  the 
nerves,  will  not  account  for  its  eredlion  J,  which  is  owing  more  to 
an  increafed  motion  of  the  blood  in  the  arteries  than  to  any  ob- 
flrudlion  of  its  veins  ]|.  Nor  is  it  lefs  credible,  that  the  fmall  arte¬ 
ries  of  the  penis  fhould,  in  confequence  of  an  afiedlion  of  the  mind, 
be  agitated  with  an  uncommon  motion,  than  that  the  fmell,  fight, 
or  even  remembrance  of  grateful  food,  fhould  affedl  the  falivary 
veflels  of  a  hungry  perfon  in  a  fimilar  manner. 

A  convulfive  contra(fl;ion  of  the  plexus  renalis  occafioned  by 
fear,  might  render  the  urine  limpid,  by  ftraitening  the  fecretory 
veffels  of  the  kidneys  ;  but,  upon  the  fame  principle,  it  ought  alfo 
to  leffen  its  quantity,  contrary  to  what  happens. 

I 

*  It  may  be  proper  here  to  take  notice,  that  although  M.  de  Haller  had  embraced  the  doc¬ 
trine  of  the  nervous  lacquei,  and  faid  more  in  fnpport  of  it  than  any  other  author ;  yet  he 
has  candidly  given  up  this  opinion,  upon  finding  it  not  confirmed  by  any  of  thofe  numerous 
experiments  he  has  made  on  living  animals.  Vid.  Mcmoires  fur  la  nature  fenfible  et  irritable, 
tom.  I  p.  238.  and  239. 

f  Vieuflens  Neurograph,  lib.  3.  capi  4. 

J  Duvernoy  inAdf.  Pretropol.  tom.  2.  p.  379.  383.  384 

{]  See  an  Eflay  on  the  vital  motions,  §  vi,  j  and  the  celebrated  Alblnus’s  Annotationes  aca- 
<3emicae,  lib,  2.  cap.  18. 
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I  fliall  only  add,  that  it  may  appear  from  what  has  been  fa  id,, 
that  fuch  exprefllons  as  the  increafed  motions,  convulfons,  or  fpaf- 
modic  contradlions  of  the  nerves,  are  all  improper,  although  they 
have  been  frequently  ufed  by  many  learned  writers. 

19.  There  are  many  of  the  mofl  remarkable  fympathetic  mo-- 
tions,  both  in  a  found  and  difeafed  (late,  in  which  we  can  plainly 
perceive  a  wife  intention.  Thus,  the  contracSlion  of  the  pupil  when 
light  offends  the  eyes,  and  of  the  eye-lids  when  groffer  bodies  threaten 
to  hurt  them  j  the  vomiting,  from  a  ftone  in  the  kidneys  and  u- 
reters  ;  the  coughing  occafoned  by  an  irritation  of  the  meatus  au~ 
ditorius  *,  the  continued  contradlion  of  the  abdominal  mufcles  and 
diaphragm  in  a  tenefmus,  a  ftra«gury,  and  during  the  pains  in  la¬ 
bour;  the  alternate  contra(5lions  of  the  fame  mufcles  in  fneezing, 
coughing,  and  in  the  hiccup  ;  the  increafed  motion  of  the  organs 
of  refpiration  in  the  fit  of  an  affhma  ;  the  copious  fecretion  of 
tears  and  the  fali'va^  when  ftimulating  fubftances  are  applied  to  the 
eyes,  or  taken  into  the  mouth  ;  and  the  uncommon  flux  of  hu¬ 
mours  to  every  part  that  is  irritated  :  All  thefe,  and  many  more, 
are  the  efforts  of  nature  to  free  the  body  of  fomething  hurtful ;  and. 
are  fo  many  inftances  of  that  principle  of  felf-prefervation  fo  con- 
fpicuous  in  all  animals.  Thefe  motions,  therefore,  cannot,  in  my 
opinion,  be  referred  to  any  connedlion  or  communication  among 
the  nerves,  but  to  the  brain  itfelf,  and  to  that  fentient  being 
•which  animates  our  whole  frame,  and  which  endeavours,  at  all 
times,  to  free  the  body  from  whatever  occafions  pain  or  uneafinefs. 

Indeed,  when  thefe  efforts  are  unable  to  expel  the  offending 
eaufe,  as  in  great  inflammations  of  the  ftomach,  or  when  a  large 
ftone  is  lodged  in  the  kidneys  or  bladder,  they  often  become  hurt¬ 
ful,  and  increafe  the  pain  they  were  intended  to  remove,.  Nay,  as 
in  many  other  inftances,  the  beft  things  may,  by  excefs,  become  the 
worft  ;  f©  this  endeavour  to  free  the  body,  or  any  of  its  parts,  from 
what  is  noxious,  is  fometimes  fo  ftrong  and  impetuous  as  to  have 
fatal  confequences.  But,  in  general,  this  principle  of  prefervatioii 
is  highly  ufeful,  fince  without  it  we  fliould  often  cherifli  within 
our  bodies  fuch  caufes  as  would,  fooner  or  later,  end  in  our  ruin,. 

Nor 
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Nor  can  we  confider  the  mind  as  adling  either  ignorantly  or  per- 
verfely,  when  it  fometimes  excites  fuch  motions  in  the  body  as  in- 
creafe  its  own  pain,  and,  in  the  end,  prove  more  hurtful  than  be¬ 
neficial  ;  for  thefe  motions  do  not  proceed,  as  the  followers  of  Stahl 
have  imagined,  from  any  rational  views  in  the  mind,  or  a  confci- 
oufnefs  that  the  welfare  of  the  body  demands  them,  but  are  an  im¬ 
mediate  confequence  of  the  difagreeable  perception  which  excites  it 
into  adtion*. 

There  are  various  inftances  of  fympathy,  which  feem  to  be 
chiefly  occafloned  by  the  vicinity  of  the  parts  f .  Of  this  kind  is, 
perhaps,  the  confent  between  the  neck  of  the  biadder  and  extremi¬ 
ty  of  the  return ;  whence  a  violent  tenefmus  and  flrangury  mutual¬ 
ly  excite  each  other.  The  vomiting  occafloned  by  an  inflammation 
of  the  liver  ;  the  pain,  fwelling,  and  inflammation  of  the  hand  and 
arm,  from  3.  paronychia  \  the  increafed  fenflbility  of  the  retina^  from 
an  inflammation  of  the  conjunBiva  or  cornea  y  the  pain  and  fvvelling 
of  the  face  from  the  toothach,  and  the  pain  in  the  ear  from  an  in¬ 
flammation  of  the  back  part  of  the  fauces  ;  the  fupprefllon  of  urine 
from  an  inflammation  of  the  inteftines  or  mefentery,  or  from  a  fe- 
vere  nephritic  paroxyfm  in  either  kidney  ;  the  fympathy  between 
the  larynx  and  pharynx,  and  feveral  others,  may  be  in  a  great  mea- 
fure  owing  to  the  fame  caufe. 

To  this  head  alfo  may  be  referred  thofe  fympathies  which  are 
fometimes  occafloned  by  hard  tumours  prefling  upon,  or  irritating 

the 

*  See  this  point  further  illuftrated  above,  p.  149.  152.  161.  162. 

-j-  Parts  may  fuffer  from  vicinity,  although  their  nerves  have  no  particular  fympathy  with 
one  another.  Thus,  pain  caufes  inflammation,  not  only  in  the  vefleL  immediately  aflteded, 
but  alfo  m  thofe  contiguous  to  them.  Further,  any  confiderable  obftrudtion,  chough  attend¬ 
ed  with  little  or  no  inflammation,  may,  in  fome  cafes,  occafion  fympathetic  alFedions  in  the 
neighbouring  parts,  by  changing  the  diftribucion  of  the  blood  through  the  veflels  of  thofe 
parts. 

When  one  of  the  fingers  is  inflamed,  in  confequence  of  a  wound  below  the  nail,  or  fome 
acrid  matter  lodged  there,  the  hand,  and  fometimes  the  arm,  may  become  fwelled  and  in¬ 
flamed,  not  only  by  means  of  the  pain,  which  occafions  a  greater  derivation  of  fluids  to  the 
veflels  of  the  finger  and  hand,  but  alfo  from  a  kind  of  inflammation  being  propagated  up  the 
arm,  along  the  coats  of  the  nerves  which  are  diflributed  to  the  fingers. 
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tlie  nerves  that  are  contiguous  to  them.  Thus,  a  hard  fwelllng  on 
one  fide  of  the  neck  has  occafioned  an  uneafy  fenfation  near  the 
end  of  the  radius^  a  little  above  the  wrifl :  and  the  fwelling  and 
draw^ing  up  of  the  tefticle,  from  a  (lone  defeending  thro’  the  ure¬ 
ter^  is  probably  owing  to  an  irritation  of  the  nerves  of  the  teflicle, 
where  they  run  along  the  pfoas  mul'cle,  over  which  the  uretvr  pafl'es^ 
But  it  may  be  proper  to  obferve,  that  the  heavinefs  of  the  eyes,  and 
fleepinefs  after  a  full  meal,  drinking  largely  of  ftrong  liquors,  or  a 
dofe  of  opium,  which  have  been  aferibed  to  the  comprellion  of  the 
third  pair  of  nerves,  by  the  diftenfion  of  a  branch  of  the  carotid 
artery,  which  pafles  over  them  near  their  origin,  are  owing  folely 
to  the  change  produced  in  the  nerves  of  the  ftomach  5  whence  the 
fenfibility  of  the  whole  fyffem  is  impaired. 

May  not  the  complaints  of  the  ftomach  and  bowels,  from  a 
fupprefiion  of  the  menfes,  and  foon  after  conception,  be  owing  not 
only  to  a  particular  fympathy  between  their  nerves,  but  partly  al- 
fo  to  the  change  made  in  the  quantity  of  the  blood  thrown  upon 
thefe  parts,  by  the  obftrudfion  of  the  uterine  vefTels?  And  does  not 
the  fudden  relief,  obtained  by  a  fmall  evacuation  of  blood  from  the 
hsemorrhoidal  veins,  drew,  that  many  diforders  may  be  either  occa¬ 
fioned  or  cured  by  a  fmall  change  made  in  the  diftribution  of  the 
blood  to  the  dilferent  parts  of  the  body. 

The  pain  in  the  head,  fometimes  the  confequence  of  wearing 
ffrait  fhoes,  is,  perhaps,  rather  to  be  alcribed  to  a  greater  determi¬ 
nation  of  blood,  to  the  veflcls  of  the  pericranium,  than  to  any  particu¬ 
lar  fympathy  between  the  nerves  of  that  part  and  the  feet.  And 
the  effed  of  fmapifms  applied  to  the  foies  of  the  feet,  in  lefiening  a 
delirium,  is  chiefly  owing  to  the  pain  they  excite ;  which,  by  affect¬ 
ing  the  whole  nervous  fyffem,  leflens  the  perception  of  that  irrita¬ 
tion  in  the  brain,  or  its  membranes,  which  is  the  caufe  of  the  de- 
lirium :  and  hence  it  is  that  fmapifms  applied  to  the  hams,  or  o- 

ther  fenfible  parts,  have  produced  the  fame  effeds  as  when  laid  to 
the  feet. 

22.  Lastly,  In  morbid  cafes,  we  meet  with  a  variety  of  ano¬ 
malous  f^mpathies,  which  we  can  neither  explain  from  the  vicinity 
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of  the  parts,  the  connexion  or  communication  between  their  nerves, 
nor  from  that  general  tendency  to  the  welfare  and  prefervation  of  the 
body,  which  is  fo  obfervable  in  many  fympathetic  motions  that 
take  place  in  a  found  as  well  as  a  morbid  hate. 

Of  this  kind  are  the  purging  from  fmelling  to  a  cathartic  me¬ 
dicine  ;  that  pungent  fenfation  felt  on  the  top  of  the  left  Ihoulder- 
blade,  when  a  pimple,  a  little  below  the  out- fide  of  the  right  knee, 
w^as  fcratched  *  ;  that  burning  pain  which,  upon  making  water, 
has  been  felt  in  the  foies  of  the  feet  by  a  perfon  affedled  with  an 
ulcer  in  the  bladder ;  the  fpafmus  cynicus  from  a  wound  in  the  foot, 
and  the  locking  of  the  jaws  after  an  amputation.  Thus,  what  rea- 
fon  can  be  given  why  fometimes,  after  cutting  off  an  arm  or  leg, 
thofe  mufcles  which  raife  the  lower  jaw  fliould  be  affecfled  with  a 
fpafm  rather  than  any  other  mufcles  I  I  fliall  allow,  that  fome 
fymptom  of  this  kind  might  be  expected  from  the  irritation  of  the 
nerves  of  the  flump,  or  from  fome  acrid  humour  abforbed  by  the 
veffels  of  the  fore,  and  carried  to  the  brain  ;  but  in  either  cafe,  why 
do  the  temporal  and  maffeter  mufcles  only  fuffer  ? 

I  think  it  mofl  probable,  that  the  anomalous  fympathies  above 
mentioned,  and  many  others  vrhofc  caufe  appears  equally  obfcure, 
proceed  from  that  general  fympathy  which  prevails  thro’  the  whole 
nervous  fyflem,  and  which,  in  certain  cafes,  in  confequence  of  the 
uncommon  weaknefs  or  delicacy  of  a  particular  organ,  makes  it 
fuffer,  altho’  the  other  parts  of  the  body  are  not  fenfibly  affedl- 
ed.  The  following  cafes,  compared  together,  will  ferve  to  illuflrate 
this. 

A  middle  aged  woman,  who  had  fprained  her  right  foot  and  ancle, 
fome  w^eeks  after,  not  only  complained  of  a  pain  and  fliffnefs  in 
thefe  parts,  but  alfo  felt,  tho’  in  a  much  lefs  degree,  a  tenfion  and 
forenefs  over  her  whole  body.  On  the  other  hand,  a  girl  of  nine 
years  of  age,  as  often  as  one  of  her  feet  was  extended  fo  as  to  bring 
it  nearly  to  a  right  line  with  the  leg,  and  confequently  greatly  to 
flretch  its  ligaments  and  tendons,  was  inflantly  feized  with  a  mofl 

violent 


*  See  Hales’s  Statical  eflays,  vol,  2.  p.  60. 


OF  THE  NERVES. 


523 

violent  convalfive  cough,  which  continued  without  intermiffion,  as 
long  as  the  foot  was  kept  in  that  pofition. 

In  the  former  cafe,  it  will  readily  be  allowed,  that  the  fliffnefs 
and  forenefs  felt  thro’  the  whole  body  proceeded  from  that  gene¬ 
ral  fympathy  which  obtains  between  all  its  parts,  by  the  mediation 
of  the  brain,  which,  however,  would  not  have  produced  fuch  an 
efFe<^,  but  for  the  peculiar  delicacy  of  the  nervous  fyilem  in  that 
patient. 

In  the  latter  cafe,  the  convulfive  cough  occafioned  by  extending 
the  foot  could  not  proceed  from  any  particular  fympathy  between 
this  part  and  the  lungs,  in  confequence  of  any  connediion  or  com¬ 
munication  between  their  nerves,  fince  the  nerves  of  many  other  parts 
have  an  equal  or  greater  connedion  with  thofe  which  ferve  the  feet. 
This  convulfive  cough,  therefore,  muft  be  afcribed  to  a  peculiar 
delicacy  or  uncommon  fenfibility  of  the  lungs  ;  whence,  in  confe¬ 
quence  of  that  general  fympathy  which  prevails  thro’  the  whole  ner¬ 
vous  fyflem,  they  were  affeded  with  a  difagreeable  fenfation  as  of¬ 
ten  as  the  ligaments  and  tendons  of  the  ancle  and  foot  were  over- 
flretched  ;  which,  however,  produced  no  uneafinefs  nor  fympathe- 
tic  motion  in  the  other  parts  of  the  body,  becaufe  they  were  en¬ 
dued  with  no  fuch  morbid  delicacy  or  uncommon  fenfibility. 

As  a  further  proof  of  this,  I  knew  a  woman  who  had  fo  delicate 
a  Ifomach,  that,  when  this  organ  was  more  than  ufually  indifpofed, 
was  apt  to  fall  a  retching  as  often  as  flie  made  the  necefTary  effort 
to  pafs  water  ;  and  I  have  had  feveral  patients  affeded,  in  confe¬ 
quence  of  a  virulent  gonorrhoea,  with  a  gleet  and  a  tendernefs, 
and  fome  degree  of  forenefs  in  the  urethra,  who,  as  often  as  they 
drank  two  or  three  glaffes  of  wine,  immediately  felt  an  uncommon 
uneafinefs  in  that  part.  This  extraordinary  fympathy,  however, 
between  the  flomach  and  urethra,  ceafed  as  foon  as  the  latter  be¬ 
came  quite  found. 

Since  we  obferve  that  only  thofe  whofe  nervous  fyflem  is  re¬ 
markably  delicate  are  affeded  with  general  and  violent  convuliive 

motions  or  fpafms  from  the  paffions  of  the  mind,  diforders  in  the 
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frimte  and  other  canfes  ;  have  we  not  reafon  to  concludejwheiij 
in  confequeiice  of  an  irritation  of  any  one  part,  an  uncommon  fympa- 
thetic  motion  is  produced  in  a  diftant  organ,  with  which  it  has  lefs 
connection,  either  by  the  nerves  or  blood-veilels,  than  with  many 
other  parts  which  are  noways  difturbed,  that  fuch  fympathetic 
motion  is  owing  to  a  peculiar  delicacy  or  mobility  of  that  organ  ; 
and  that,  were  the  other  moving  organs  of  the  body  equally  deli¬ 
cate  and  fenfible,  univerfal  or  at  lead  more  general  convulfions  or 
fpafms  would  have  been  the  confequence? 

But,  fappohng  we  could  neither  explain  fatisfactorily,  nor  even 
conjecture  with  probability,  concerning  the  caufe  of  many  uncom¬ 
mon  and  anomalous  fympathies,  it  would  be  no  more  than  what 
happens  to  us  every  day  in  our  inquiries  into  the  more  abllrufe  o- 
perations  of  nature.  In  every  part,  even  of  the  inanimate  world,. 
Vs^e  find  inexplicable  difficulties :  what  wonder  then,  if,  in  the  hu^ 
man  body,  a  fyftem  fo  curious,  Ib  fubtile  and  compounded,  we 
Ihould  meet  with  many  appearances  which  v/e  cannot  at  all  account 
for  ?  The  farther  we  pulh  our  inquiries  into  nature,  the.  more  ffiall 
we  be  convinced  of  our  ignorance,  and  how  fmall  a  portion  is  knowii> 
of  the  works  of  the  Great  Creator! 

“Scarcely  do  we  guefs  aright  at  the  things  that  are  upon’ 
“  earth,  and  with  labour  do  we  find  the.  things  that  are  before. 


us 
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CHAP.  ir. 

Of  Nervous,  Hypochondriac,  and  Hysteric  Difor-ders' 

in  general. 

^  I  HE  nerves,  like  the  other  parts  of  the  body,  are  liable  to  var- 
rious  difeafes,  which  may  arife  from  a  fault  either  in  their 
coats,  their  medullary  fubftance,  or  in  the  brain  and  fpinal  mar¬ 
row,  from  which  they  all  proceed. 

The  coats  of  the  nerves  may  be  obflrucled,  or  inflamed,  com- 
prefled  by  hard  fwellings,  or  irritated  by  acrid  humours.  With 
regard  to  their  medullary  fubftance ;  if  a  Angle  nervous  filament, 
excluAve  of  the  membranes  furrounding  it,  be  an  extremely  fmall 
canal,  we  may  conceive  it,  according  to  the  difterent  ftates  of  the 
body,  to  be'  endowed  with  different  degi’ees  of  Armnefs  or  laxity, 
whence  the  adlion  of  the  nei’ves  may  perhaps  be  conAdcrably  af> 
fecled. 

Tpiis  nervous  canal  may  likewife  be  obflrufled,  tlio’  Aich  ob- 
ftrudlion  is  rather  more  likely  to  arife  from  fome  external  caufe 
than  from  any  fwelling  in  the  medullary  fubflance  of  which  its  Ades 
GonAft,  or  from  the  vifcidity  of  the  fluid  it  contains.  In  the  fmall 
arterial  veflTels,  obftrudlions  may  often  happen  from  a  fpafm ;  but 
altho’  the  nerves  communicate  a  power  of  motion  to  other  parts, 
yet  it  does  not  appear  that  they  themfelves  have  any  motion. 

If  the  medullary  part  of  the  nerves  be  Ample  and  not  made  of 
veflels,  like  the  other  parts  of  the  body,  it  can  neither'be  liable  to 
obflrudlions  nor  inflammations,  but  may  fuffer  greatly  from  the  ir¬ 
ritation  of  acrid  fubftances. 

t 

With  refpecfl:  to  that  fluid  which  the  nerves  are  fuppofed  to  con¬ 
tain,  as  we  are  wholely  ignorant  of  its  nature,  both  in  a  found 
and  morbid  ftate,  we  can  never  know  when. the  difeafes  of  the  nerves 

arife.. 
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arife  from  a  fault  in  this  fluid,  altho’  their  adion  mud;  be  confider- 
ably  affeded  whenever  it  is  vitiated. 

When  the  brain  or  fpinal  marrow  is  obflruded,  comprefTed,  ir¬ 
ritated,  or  otherwife  difeafed,  the  nerves  will  fuffer  almoft  equally 
as  if  they  themfelves  were  primarily  affeded. 

It  would  be  of  little  ufe  to  infifl  further  on  thofe  faults  in  the 
brain  or  nerves  which  may  produce  difeafes,  fince  the  fubtility  of 
thele  parts  makes  it  often  impoffible  for  us,  either  before  or  after 
death,  to  difcover  prccifely  from  what  caufe  fuch  difeafes  proceed  j 
nor  have  we  any  figns  to  diftinguifh  from  one  another  thofe  mor¬ 
bid  fymptoms  which  may  arife  from  a  fault  in  the  coats,  the  me¬ 
dullary  fubftance,  or  the  fluid  of  the  nerves.  But  how  much  foe- 
ver  we  may  be  in  the  dark  about  the  imftiediate  caufes  of  the  dif¬ 
eafes  of  the  nerves,  yet  their  effeds  may  all  be  reduced  to  fome 
change  in  that  fenfibility  or  moving  power  which  the  nerves  com¬ 
municate  to  the  different  parts  of  the  body. 

The  fentient  power  of  the  nerves  may  be  either  too  acute  ob- 
tufe,  depraved,  or  wholely  wanting  ;  and  that  power  in  them  which 
is  neceffary  for  mufcular  motion  may  be  either  weakened  or  quite 
deftroyed. 

I.  (a)  When  the  feeling  of  the  nerves  is  too  acute  j  difagree- 
able  or  painful  fenfations  and  violent  or  irregular  motions  will  be 
excited  in  the  body,  by  the  application  of  fuch  fubflances  to  the 
nerves  of  the  different  organs,  as  in  a  more  healthy  and  firmer  flate 
would  either  occafion  lefs  uneafinefs  and  difturbance,  or  none  at  all. 
In  fuch  a  condition  of  the  nervous  fyftem,  the  paffions  of  the  mind, 
errors  in  diet,  and  changes  of  heat  and  cold,  or  of  the  weight 
and  humidity  of  the  atmofphere,  will  be  apt  to  produce  morbid 
fymptoms  ;  fo  that  there  will  be  no  firm  or  long  continued  flate  of 
health,  but  almoft  a  conflant  fucceflion  of  greater  or  lefs  com¬ 
plaints. 

(if)  On  the  other  hand,  when  either  the  whole  nerves,  or  a  part  of 
them,  are  deprived  of  a  proper  degree  of  fenfibility,  altho’  the  body 

in 
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in  general  will  then  be  lefs  apt  to  be  affe6led  by  the  canfes  above 
mentioned  ;  yet,  as  fome  of  its  organs  will  not  be  fuiHciently  irrita¬ 
ted  by  the  Jlimuli  defigned  by  nature  to  excite  them  into  a6bon,  the 
acflion  of  thofe  parts  will  be  imperfedl.  Thus,  when  the  nerves  of 
the  inteRines  are  lefs  difpofed  than  ufual  to  be  affedled  by  their  na¬ 
tural  Jlimuli^  the  irritation  of  the  aliments,  air,  and  bile,  will  only 
be  able  to  raife  a  languid  periftaltic  motion  ;  and  therefore  the  per- 
fon  will  become  coftive.  When  the  fenfibility  of  the  retina  is  im¬ 
paired,  objects  are  feen  lefs  diilincRly  ;  and  when  the  auditory 
nerves  lofe  fome  part  of  their  exquifite  fenfibility,  the  ear  cannot  ac-- 
curately  diflinguifli  the  various  mufical  founds. 

(c)  Wh  E  N  the  feeling  of  the  nerves  in  any  of  the  organs  of  the 
body  becomes  unnatural  or  depraved,  the  moft  difagreeable  fenfa- 
tions  and  alarming  fymptoms  are  fometimes  raifed  by  the  applica¬ 
tion  of  fuch  fubftances  as  in  a  found  (late  would  produce  no  man¬ 
ner  of  difturbance :  And  hence  we  may  underftand  the  furprifing 
effedls  of  certain  fmells,  aliments,  and  medicines,  on  many  delicate 
people. 

Th  I  s  uncommon  or  depraved  feeling  of  the  nerves  does  not  al¬ 
ways  confifi:  in  a  more  acute  fenfibility  ;  for  water  will  raife  vio¬ 
lent  convulfions  in  a  hydrophobia,  whilft  the  fauces  and  (sjophagus  are 
not  at  all  affedled  in  that  manner  by  folid  food  ;  and  a  fmall  quan¬ 
tity  of  honey  will  fometimes  occafion  more  violent  gripes  than  ma¬ 
ny  of  the  flronger  purgatives. 

(d)  When  any  of  the  nerves  lofe  their  power  of  feeling  entire¬ 
ly,  the  organs,  or  parts  to  which  they  are  diflributed,  become  quite 
infenfible.  When  the  whole  nerves  of  the  organs  of  fenfe  and  vo¬ 
luntary  motion  are  thus  affedied,  whilfh  the  heart  and  mufcles  of  re- 
fpiration  continue  to  adl,  we  call  the  difeafe  an  Apoplexy. 

2.  (a)  A  greater  degree  of  that  power  in  the  nerves  wdiich  is  ne* 
ceffary  for  motion,  can  only  give  more  force  and  fteadinefs  to  the 
mufcles,  when  they  all  poffefs  it  in  an  equal  degree  j  the  increafe,. 

therefore^ 
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therefore,  of  this  power  is  hardly  to  be  accounted  a  diflemper  :  It 
•is  never  exerted,  except  in  confequence  of  an  effort  of  the  will,  of 
Lome  affedtion  of  the  mind,  or  of  the  adtion  of  fome  Jlimiiliis  on  the 
brain  or  nerves ;  to  the  two  lafl  of  which  arc  to  be  aferibed  all  the 
depraved  and  irregular  motions  obferved  in  the  body,  and  not  to 
any  real  depravation  of  the  nervous  power  itfelf,  which  feems  only 
to  occafion  difeafes  when  it  is  either  weakened  or  wholely  deftroy- 
ed.  Thus  a  tetanus^  or  unufual  fpafmodic  contradlion  of  any 
mufcle,  is  not  owing  to  an  increafe  of  that  power  in  its  nerves 
Tvdiich  is  neceffrry  for  mufcular  motion,  but  to  an  extraordinary  ex¬ 
ertion  of  it,  in  confequence  of  fome  uncommon  irritation  or  affec¬ 
tion  of  the  brain  and  nerves. 

(Z»)  A  diminution  of  the  moving  power  of  the  nerves  produces  a 
•debility  of  the  whole  body. 

(r)  A  total  want  of  this  power  occafions  either  a  partial  or  uni- 
verfal  palfy,  according  as  only  a  few  of  the  nerves  or  the  whole 
fyflem  is  affedled.  AVhen  any  of  the  mufcles  are  deprived  of  the 
nervous  influence,  they  are  not  only  rendered  paralytic,  but  foon  af¬ 
ter  become  fmaller  ;  becaufe  the  circulation  of  the  fluids  cannot 
be  carried  on,  as  ufual,  thro’  the  very  fmall  vefTels  when  they  are 
deprived  of  the  nervous  power 

But  here  it  will  be  proper  to  obferve,  that,  as  there  is  fcarce  any 
part  of  the  body  without  nerves,  and  very  few  altogether  without 
feeling,  the  nerves  muff  not  only  fuffer  when  they  themfelves,  or 
the  brain  and  fpinal  marrow,  are  primarily  affe6ted,  but  alfo  when 
the  other  parts  are  difeafed  :  and  hence  the  difficulty,  perhaps  the 
impoffibility,  of  fixing  a  certain  criterion  by  which  nervous  difor- 
ders  may  be  diflinguiflied  from  all  others. 

All  difeafes  may,  in  fome  fenfe,  be  called  affedions  of  the  ner¬ 
vous  fyftem,  becaufe,  in  almoft  every  difeafe,  the  nerves  are  more 
or  lefs  hurt  ;  and,  in  confequence  'of  this,  various  fenfations,  mo¬ 
tions,  and  changes,  are  produced  in  the  body.  However,  thofe 

diforders 

,  *  Sec  above,  chap.  i.  No.  8. 
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diforders  may  peculiarly  deferve  the  name  of  nervous,  which,  on 
account  of  an  unufual  delicacy,  or  unnatural  Hate  of  the  nerves, 
are  produced  by  caufes  which,  in  people  of  a  found  conftitution, 
would  either  have  no  fuch  efFeiSIs,  or  at  leaft  in  a  much  lefs  de¬ 
gree. 

To  illullrate  this  by  a  few  examples.  We  do  not  call  the  tooth- 
ach  a  nervous  difeafe,  becaufe  the  nerves  of  the  teeth  are  greatly 
pained  ;  but  if,  from  a  particular  delicacy  of  conftitution,  the  pa¬ 
tient  is  by  this  pain  thrown  into  convulfions  and  faintings,  we  call 
thefe  fymptoms  nervous.  An  obftrudlion  in  the  coats  of  the  ftomach, 
or  other  hypochondriac  vifeera,  is  not,  ftridlly  fpeaking,  a  nervous 
difeafe  ;  but  if  the  nerves  of  thefe  parts  are  fo  changed  from  their 
natural  ftate,  that  low  fpirits,  melancholy,  or  madnefs,  are  the  con- 
fequence  of  this  obflrudlion,  then  thefe  fymptoms  deferve  the  name 
of  nervous.  Again,  altho'  the  fever  excited  by  the  painful  inflam¬ 
mation  of  the  finger  in  a  paronychia,  and  the  fever  and  vomiting  occa- 
fioned  by  a  nephritis,  arife  from  the  fympathy  of  the  nerves;  yet  fuch 
fymptoms  are  not  commonly  accounted  nervous  diforders,  becaufe 
they  do  not  indicate  any  particular  unfound  (late  of  the  nerves,  and 
happen,  in  feme  degree,  to  every  one  labouring  under  a  paronychia 
or  nephritis  ;  but  if  convulfions  or  faintings  are  added,  then  thefe 
lafl  fymptoms,  being  the  effedls  of  an  uncommon  delicacy  of  the 
nervous  fyflem,  may  be  juflly  called  nervous.  In  like  manner,  the 
convulfions  fometimes  preceeding  the  eruption  of  the  fnu^ll-pox 
deferve  this  name,  becaufe  they  only  feize  thofe  whole  nervejus  fy- 
ftem  is  eafily  moved,  while  the  quick  pulfe,  and  other  feverifh 
fymptoms,  though  excited  by  the  variolous  matter  adling  as  a  y//- 
mulus  on  the  nerves,  are  not  reckoned  nervous.  To  conclude,  even 
a  gutta  ferena,  from  a  tumor  preffing  upon  the  optic  nerve,  is  not, 
in  our  feiife,  fo  much  a  nervous  difeafe,  as  that  dimnefs  of  fight 
which  is  fometimes  occafioned  by  a  diforder  of  the  ftomach ;  for  the 
caufe  now  mentioned  will  produce  the  gutta  ferena  in  every  perfon 
equally  whereas  this  dimnefs  will  only  happen  to  fuch  as  have  a 
peculiar  delicacy  of  nerves. 

In  ^treating,  therefore,  of  nervous  diforders,  I  fliall  confine  my- 
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felf  chiefly  to  thofe  complaints  which  proceed,  in  a  great  meafure, 
from  a  weak  or  unnatural  conftitution  of  the  nerves  ;  and  of  this 
kind,  I  prefume,  are  mofl:  of  thofe  fymptoms  which  phyficians  have 
commonly  diflinguiflied  by  the  names  of  flatulent^  Jpafmodlc^  hypo¬ 
chondriac,  or  hyjhric. 

As  the  fagacious  Sydenham  has  juftly  obferved,  that  the  fliapes 
of  proteus,  or  the  colours  of  the  chameleon,  are  not  more  nurne- 
rous  and  inconftant,  than  the  variations  of  the  hypochondriac  and 
hyfleric  difeafe  *  ;  fo  thofe  morbid  fymptoms  which  have  been 
,  commonly  called  nernjous,  are  fo  many,  fo  various,  and  fo  irregu¬ 
lar,  that  it  would  be  extremely  hard,  either  rightly  to  defcribe,  or 
fully  to  enumerate  them.  They  imitate  the  fymptoms  of  almofl 
all  other  dileafes  ;  and,  indeed,  there  are  few  chronic  diftempers 
v/ith  which  they  are  not  more  or  lefs  blended  or  intermixed.  Hence 
it  is,  that  the  late  celebrated  Dr  Mead  fays  of  the  hypochondriac 
affecflion,  Non  imam  fedem  hahet,  fed  morbus  totius  corporis  eft  'f'.  I 
fliall  not,  therefore,  undertake  to  give  a  full  or  exact  defcription 
of  thefe  diforders,  nor  pretend  to  exhibit  a  compleat  lift  of  all 
the  morbid  fymptoms  which  have  been  commonly  reckoned  of  the 
nervous,  hypochondriac,  or  hyfleric  kind  ;  but  fhall  content  myfelf 
with  mentioning  the  following,  as  being  the  mofl  common  and  re¬ 
markable. 

Wind  in  the  ftomach  and  inteflines,  heart-burning,  four  belch- 
ings,  fqueamifhnefs,  and  vomiting  of  a  watery  fluff,  tough  phlegm, 
or  a  black  liquor  like  the  grounds  of  coffee  ;  want  of  appetite  and 
indigeflion,  or  an  uncommon  craving  for  food  and  quick  digeflion; 
a  debility,  faintnefs,  and  fenfe  of  great  emptinefs  about  the  flo- 
mach,  when  hungry  ;  a  flrong  defire  for  rare  or  uncommon  forts 
of  food,  or  for  things  that  can  afford  no  nourifhment ;  a  vifible 
fwelling  or  inflation  of  the  flomach,  efpecially  after  eating  ;  fome- 
times  a  fevere  pain  with  cramps  in  that  vifcus ;  an  oppreffion  a- 

bout  the  praecordia  ;  an  uneafy,  though  not  painful  fenfation  about 

* 

the  flomach,  attended  with  low  fpirits,  anxiety,  and  fometimes 

great 

*  Sydenham,  oper.  eplft.  ad  D.  Cole, 
f  Monita  et  praecept.  med,  cap.  17, 
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great  timidity  *,  flrong  pulfations  within  the  belly  ;  fpafnis  in  the 
bowels,  and  diftenfions  of  certain  portions  of  them  ;  violent  cholic 
pains ;  a  rumbling  noife  from  wind  palling  through  the  inteOines ; 
the  body  fometimes  too  lax,  oftener  bound  ;  pains  in  the  back  and 
belly,  refembling  thofe  of  the  nephritic  kind  ;  a  fenfe  of  irritation 
and  heat  in  the  neck  of  the  bladder  and  urethra^  with  a  frequent 
delire  to  make  water  *,  a  great  difcharge  of  limpid  urine  j  at  other 
times  a  frequent  fpitting. 

Sudden  flulhings  of  heat  over  the  whole  body,  Ihiverings,  a 
ienfe  of  cold  in  certain  parts,  as  if  water  was  poured  on  them, 
at  other  times  an  unufual  glow ;  flying  pains  in  the  arms  and 
limbs  ;  a  troublefome  pain  in  the  back,  and  between  the  flioulders  j 
pains  attended  with  a  hot  fenflttion,  fhifting  often  from  the  lides 
or  back  to  the  interior  parts  of  the  abdomen  ;  cramps,  or  convullive 
motions  of  the  mufcles,  or  of  a  few  of  their  fibres  ;  fudden  flart- 
ings  of  the  legs  and  arms  ;  almolt  conllant  involuntary  motions  of 
the  mufcles  of  the  neck  and  head,  or  arms  and  legs  ;  a  general  con- 
vulfion  afFe(5ling,  at  once,  the  llomach,  bowels,  throat,  legs,  arms, 
and  indeed  almoll  the  whole  members  of  the  body,  in  which  the 
patient  llruggles  as  in  a  violent  epileptic  fit  ;  long  faintings,  in 
Lome  cafes,  following  one  another,  after  fliort  intervals. 

Pal  pi  tat  ion  s,  or  trembling  of  the  heart ;  the  pulfe  very  va¬ 
riable,  frequently  natural,  fometimes  uncommonly  flow,  and  at  o- 
ther  times  quick,  oftener  fmall  than  full,  and,  on  certain  occafions, 
irregular  or  Intermitting  ;  a  dry  cough,  with  difficulty  of  breath¬ 
ing,  or  a  conflri^lion  of  the  lungs,  fometimes  returning  periodi¬ 
cally  ;  yawning,  the  hiccup,  frequent  fighings,  and  a  fenfe  of  fuf- 
■focation,  as  if  from  a  bail  or  lump  in  the  throat  ;  fits  of  crying, 
and  convulfive  laughing.  Although  in  the  day-time  the  patients 
are  generally  pretty  cool,  and  the  pulfe  fometimes  flower  than  na¬ 
tural,  yet  in  the  night,  efpecially  in  time  of  fleep,  hot  flulhings  of¬ 
ten  fpread  over  almoft  the  whole  body,  the  pulfe  becomes  quicker 
and  ftronger,  and  a  faintnefs,  or  fome  degree  of  ficknefs  at  the 
ftomach  is  felt.  .  :  ;  .  i  a  .■ 

A  giddinefs,  efpecially  after  rifing  up  hallily  j  pains  in  the  head, 
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fometimes  returning  periodically ;  a  violent  pain  in  a  finall  part  of 
the  head,  not  larger  than  a  {hilling,  as  if  a  nail  was  driven  into 
it ;  a  hnging  in  the  ears  ;  a  dimnefs  of  fight,  and  appearance  of  a 
thick  mift,  without  any  vifible  fault  in  the  eyes.  Obje<51:s  are  foine- 
times  feen  double,  and  unufual  fmells  are  perceived ;  obftinate 
watchings,  attended  fometimes  with  an  uneafinefs  which  is  not  to 
be  defcribed,  but  which  is  lefiTened  by  getting  out  of  bed  ;  difiurb' 
ed  deep,  frightful  dreams,  the  night-mare  j  fometimes  a  drowfi- 
nefs,  and  too  great  inclination  to  deep  *,  fear,  peevifiinefs,  fadnefs, 
defpair,  at  other  times  high  fpirits  ;  wandering  thoughts,  impair¬ 
ed  memory,  ridiculous  fancies  ;  ftrange  perfuafions  of  their  labour¬ 
ing  under  difeafes  of  which  they  are  quite  free  ;  and  imagining 
their  complaints  to  be  as  dangerous  as  they  find  them  troublefome ; 
they  are  often  angry  with  thofe  who  would  convince  them  of  their 
miftake. 

Patients,  after  having  been  long  afQidled  with  many  of  thefe 
fymptoms,  (for  all  of  them  never  happen  to  any  one  perfon),  fome¬ 
times  fall  into  melancholy,  madnefs,  the  black  jaundice,  a  drop- 
iy,  tympany,  phthifts  pulmonalis^  p3-ify>  apoplexy,  or  feme  other 
fatal  diftemper. 

Those  patients  who  are  liable  to  the  above  complaints,  fome  of 
which  deferve  the  name  of  nervous  much  better  than  others,  may  be 
diflinguifhed  into  three  cladTes. 

1.  Such  as,  though  ufually  in  good  health,  are  yet,  on  account 
of  an  uncommon  delicacy  of  their  nervous  fyftem,  apt  to  be  often 
affec^led  with  violent  tremors,  palpitations,  Paintings,  and  convul- 
five  fits,  from  fear,  grief,  furprife,  or  other  paffions  ;  and  from 
whatever  greatly  irritates  or  difagreeably  affeiRs  any  of  the  more 
lenfible  parts  of  the  body. 

2.  Such  as,  befides  being  liable  to  the  above  diforders  from  the 
fame  caufes,  are  almofl  always,  more  or  lefs,  troubled  with  indi- 
geflion,  flatulence  in  the  ftomach  and  bowels,  a  lump  in  the  throat, 
the  davus  hyjlericusy  giddinefs,  flying  pains  in  the  head,  and  a  fenfe 
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of  cold  in  its  back  part,  frequent  fighings,  palpitations,  inquie¬ 
tude,  fits  of  falivation,  or  pale  urine, 

3.  Such  as,  from  a  left  delicate  feeling  or  mobility  of  their 
nervous  fyflem  in  general,  are  fcaree  ever  affedled  with  violent  pal¬ 
pitations,  faintings,  or  convulfive  motions,  from  fear,  grief,  fur- 
pril'e,  or  other  pafiions  ;  but,  on  account  of  a  difordered  ftate  of 
the  nerves  of  the  ftomach  and  bowels,  are  feldom  free  from  com¬ 
plaints  of  indigeftion^  belching,  flatulence,  want  of  appetite,  or  too 
great  craving,  coflivenefs,  or  loofenefs,  flufliings,  giddinefs,  op- 
preflion  or  faintnefs  about  the  prudcordia^  low  fpirits,  difagreeable 
thoughts,  watching  or  difturbed  fleep,  6’c. 

The  complaints  of  the  firft  of  the  above  clafles  may  be  called 
fimply  nervous ;  thofe  of  the  fecond,  in  compliance  with  cuftom, 
may  be  faid  to  be  hyjleric^  and  thofe  of  the  third,  hypochondriac. 

The  hypochondriac  and  hyfteric  dlfeafes  are  generally  conflder- 
cd  by  phyficians  as  the  fame  j  only  in  women,  fuch  diforders  have 
got  the  name  of  hyjleric^  from  the  antient  opinion  of  their  feat  be¬ 
ing  folely  in  the  womb  j  while  in  men,  they  were  called  hypochon¬ 
driac^  upon  the  fuppolition,  that  in  them  they  proceeded  from  fome 
fault  in  thofe  vifcera  which  lie  under  the  cartilages  of  the  ribs. 

The  learned  Hoffman,  diffenting  from  mofl  of  the  later  writers, 
affirms,  that  the  hypochondriac  and  hyfteric  are  different  diftafes, 
whether  we  regard  their  fymptoms,  caufes,  or  termination  * :  But 
we  cannot  agree  to  this  opinion,  as  their  fymptoms  are  of  fo  fimi- 
lar  a  nature,  and  as  the  hypochondriac  difeafe  is  not  more  unlike 
the  hyfteric,  than  this  laft  is  often  unlike  to  itfelf.  It  is  true,  that 
in  women,  hyfteric  fymptoms  occur  more  frequently,  and  are  often 
much  more  fudden  and  violent,  than  the  hypochondriac  in  men  5 
but  this  circumftance,  which  is  only  a  confequence  of  the  more  de¬ 
licate  frame,  fedentary  life,  and  particular  condition  of  the  womb 
in  women,  by  no  means  fhews  the  two  difeafe  s  to  be,  ftridly 

fpeaking, 

♦  Syftem.  roed.  tom,  3.  p.  4.  cap  y,  §  5,  et  6. 
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fpeaklng,  difFerent.  Nor  does  it  appear  more  reafonable  to  pro¬ 
nounce  the  hyfleric  diforder  of  a  difFerent  kind  from  the  hypochon¬ 
driac  ;  becaufe  the  former  may  have  its  feat  frequently  in  the  uts-' 
rus^  and  the  latter  in  the  alimentary  canal,  than  it  would  be  to 
diflinguifh  the  hypochondriac  complaints  into  as  many  difFerent 
difeafes  as  the  caufes  from  which  they  may  arife ;  or  to  divide  hy¬ 
fleric  fits,  as  they  are  called,  in  women,  into  nervous,  flomachic, 
and  hyfleric,  becaufe  they  often  proceed  from  violent  afFe(flions  of 
the  mind,  or  a  difordered  flate  of  the  flomach,  as  well  as  from  a 
fault  in  the  uterus. 

But  further,  it  is  to  be  obferved,  that  in  women  the  fymptoms 
commonly  called  hyfleric,  are  lefs  frequently  owing  to  the  unfound 
flate  of  the  womb  than  to  faults  fomewhere  elfe  in  the  body  ;  for 
virgins  are  often  free  from  fuch  complaints,  while  married  wo¬ 
men,  and  even  thofe  who  bear  children  with  eafy  labours,  are  fome- 
times  afHi(5led  with  them.  Add  to  this,  that  women  who  are  regular, 
and  have  no  ailment  about  the  uterus^  do  not  always  efcape  the  hy¬ 
fleric  difeafe;  while  thofe  who  labour  under  fchirrous  tumours,  and 
other  diforders  of  that  part,  are  often  not  affeded,  at  lead,  with 
its  word  fymptoms.  Ladly,  in  thofe  who  have  long  and  greatly 
differed  by  this  malady,  the  womb,  after  death,  has  frequently 
been  obferved  to  be  found. 

Upon  the  whole,  therefore,  the  fymptoms  of  the  hyderlc  difeafe 
in  women,  feem  only  to  differ  from  thofe  of  the  hypochondriac  in 
men,  in  fo  far  as  the  former  Ibmetimes  proceed  from  the  uterus, 
and  are,  on  account  of  the  more  delicate  frame  of  the  fex,  more 
frequent  and  often  more  violent  than  the  fymptoms  of  the  hypo¬ 
chondriac  affefllon  in  men. 

But  whether  thefe  two  didempers  be  confidered  as  the  fame  or 
dldindl,  fince  the  fymptoms  of  both  are  fo  much  a -kin,  we  fhall 
confider  them  under  the  general  character  of  Nekvous  ;  and  be¬ 
gin  with  inquiring  into  the  caufes  from  which  they  mod  common¬ 
ly  proceed. 

The  antient  phyficians,  with  feveral  of  the  moderns,  have  agreed 
in  placing  the  foie,  or  at  lead  the  chief  feat  oi  the  hyderic  difeafe 
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,in  the  womb  ;  but,  with  regard  to  the  parts  afFe(fled  in  the  hypo¬ 
chondriac,  the  opinions  have  been  various  and  contradicftory. 

Many  authors  have  afcribed  this  difordeY  in  men  to  obftruc- 
tions  in  the  fpleen,  liver,  and  mefentery  :  Highmore,  to  a  vitiated 
conftitution  of  the  ftomaeh  Willis,  to  an  indifpofition  of  the 
brain  and  nerves,  or  to  a  fault  of  the  fpirits.  Etmuller,  who^ con¬ 
founds  the  hypochondriac  difeafe,  when  in  a  higher  degree,  with 
the  fcurvy,  has  written  a  dilTertation  to  prove  that  its  feat  is  not 
in  the  fpleen,  but  in  the  inteftines,  efpecially  in  that  part  of  the 
colon  which  lies  in  the  left  hypochondre,  in  which  the  excrements 
often  ftagnate,  and  where  much  wind  is  pent  up  f  :  Syden¬ 
ham  afcribes  the  fame  diftemper  to  an  ataxy  or  confulion  of  the 
fpirits  J ;  Mandeville,  to  a  difordered  chylification,  and  a  deficien¬ 
cy  or  paucity  of  the  fpirits  || :  Junckerus  makes  the  caufa  proxima 
of  the  hypochondriac  afFe61:ion  to  confifl  in  an  obflru(5led  motion 
of  the  blood  in  the  vena  portarum  and  vifcera  connected  with  it  : 
Boerhaave  derives  it  from  an  atrabiliary  humour  lodging  in  the/>^«- 
fpleen,  ftomaeh,  and  neighbouring  organs  fj':  Hoffman,  from 
a  perverted  periftaltic  motion  of  the  ftomaeh  and  inteftines 
And  laflly.  Dr  Cheyne  is  of  opinion,  that  all  great  nervous  difor- 
ders  proceed  from  fome  glandular  obftrudlion  in  the  ftomaeh, 
bowels,  liver,  fpleen,  mefentery,  or  other  organs  of  the  lower 
belly  lllf 

But  altho’  it  is  not  to  be  doubted,  that  the  hypochondriac  and 
hyfleric  affedlions  often  proceed  from  a  morbid  ftate  of  the  ali¬ 
mentary  canal,  uterus^  or  other  vifeera  of  the  abdomen  ;  yet  as  there 
are  feveral  of  their  fymptoms  which  feem  independent  of  any  difor- 
der  in  thofe  parts,  and  as  there  has  often  no  trace  of  thofe  difeafes 
appeared  after  death  in  any  of  the  abdominal  organs,  it  feems 

highly 

•  Exercitationes  de  pafllone  hyfter.  ct  affedion.  hypochondr, 
f  Oper.  p.  1820. 

:j;  Epift.ad  D.  Cole. 

]|  A  treatife  of  the  hypochondriac  and  hyfteric  paffions,  dialogues  j,  and  St*  j 

**  Junckeri  Conlped  medicinae,  p.  186. 

•1"|'  Aphonfrn.  de  cognofeend  morb.  §  1098. 

Syrtem  med.  torn.  3  part  3  c.  5, 
im  Engliflx  malady,  part  2.  chap.  7, 
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highly  probable,  that  they  may  frequently  arife  from  fome  lefs  vi- 
fiblc  fault  in  the  body. 

We  fliall  therefore  proceed  to  inquire  into  the  mofl:  common 
caufes  of  thofe  nervous,  hypochondriac,  or  hyfteric  fymptoms  above 
mentioned,  treating  firft  of  fuch  caufes  as  render  the  body  more 
liable  to  thefe  diforders  ;  fecondly,  of  thofe  which,  meeting  with 
the  former,  adlually  produce  them.  1  he  firft  have  been  called  the 
predifpofing  caufes  j  the  fecond  the  occafional  caufes. 
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CHAP.  IIL 

Of  the  Predifpofing  Causes  of  Nervous,  Hypochondriac,  and 

Hysteric  Disorders. 

I 

HESE  may  be  reduced  to  two,  viz, 

I.  A  too  great  delicacy  and  fenfibility  of  the  whole  nervous  fy- 
flem. 

0 

II.  An  uncommon  weaknefs,  or  a  depraved  or  unnatural  feel¬ 
ing,  in  fome  of  the  organs  of  the  body. 

I.  A  too  great  delicacy  and  fenfibility  of  the  whole  nervous  fy- 
flem  may  be  either  natural,  that  is,  an  original  defedl  in  the  con- 
ftitution,  or  produced  by  fuch  difeafes,  or  irregularity  in  living,  as 
weaken  the  whole  body,  efpecially  the  nerves.  Long  or  repeated 
fevers,  profufe  hsemorrhages,  great  fatigue,  exceflive  or  long  conti¬ 
nued  grief,  luxurious  living,  and  want  of  exercife,  may  increafe  or 
even  bring  on  fuch  a  delicate  flate  of  the  nervous  fyflem. 

As  the  whole  animal  frame  is  contrived  with  the  greateft  wifdom, 
fo  we  cannot  but  admire,  in  particular,  how  the  nerves,  though  all 
are  endued  with  the  general  fenfe  of  feeling,  have  yet  in  different 
organs  certain  fenfations  quite  different  from  each  other,  and  arc 
perfedlly  well  adapted  to  thofe  things  which  are  defigned  by  na¬ 
ture  to  be  applied  to  them.  Thus,  for  example,  as  pure  air  gives  no 
uneafinefs  to  the  nerves  of  the  wind- pipe,  and  is  refrefhing  to  thofe 
of  the  lungs  ;  fo  to  a  craving  flomach  wholefome  food  is  highly 
grateful:  But  air  colledled  in  the  flomach  feldoin  fails  to  produce 
a  difagreeable  fenfation,  and  not  only  folid  food,  but  even  the  mild- 
efl  liquids,  falling  by  accident  into  the  wind-pipe,  bring  on  violent 
fits  of  coughing,  which  do  not  ceafe  till  the  offending  caufe  is  re- 
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moved.  In  like  manner  warm  blood,  which  does  not  afFect  the 
heart  or  vafcular  fyftein  with  any  difagreeable  fenfatioa,  occafionj 
in  the  (lomach  faintnefs,  fevere  licknefs,  and  vomiting.  The  nerves 
of  tlie  nofe,  tongue,  and  (lomach,  are  all  endowed  with  fenfations 
of  different  kinds  ;  whence  fome  fubflances,  very  ungrateful  to  the- 
palate,  are  often  agreeable  to  the  ftomach.  Several  fubflances 
which  hurt  the  eyes,  give  no  uneafinefs  to  the  alimentary  canal ; 
and  on  the  other  hand,  antimonial  wine,  or  an  infulion  of  ipeca¬ 
cuanha  in  water,  which  neither  irritate  much  the  tongue,  or  other 
fenfible  parts,  afiedt  the  flomach  fo  difagreeably  as  to  occafion  vio¬ 
lent  vomiting. 

But  further,  as  the  nerves,  in  many  of  our  organs,  have  very 
different  feelings  ;  fo  in  different  people,  or  even  in  the  fame  per* 
fon  at  different  times,  the  feeling  of  the  fame  nerves  varies  confi- 
derably,  and  is  more  or  lefs  acute  or  blunt,  and  fometimes  unna¬ 
tural  or  depraved.  And  hence  it  is,  that  the  very  fame  things  ap¬ 
plied  to  the  fame  nerves,  or  organs,  have  very  different  effects,  ac¬ 
cording  to  the  conflitution  of  the  perfons,  or  their  flate  of  health' 
at  the  time. 

In  fome  the  feelings,  perceptions,  and  paflions,  are  naturally 
dull,  flow,  and  diflicult  to  be  roufed  ;  in  others,  they  are  very  quick 
and.  eafily  excited,  on  account  of  a  greater  delicacy  and  fenfibility 
of  the  brain  and  nerves. 

Ai,l  children,  when  compared  with  adults,  have  their  nervous 
fyllem  very  fenfibly  and  eafily  moved,  and  are  in  this  refpedl  fome- 
what  like  thofe  grown  people  who  are  moft  fubjedl'  to  the  higheft 
nervous  or  hyfteric  fymptoms  :  And  hence  it  is,  that  children  are 
fo- liable  to  convulfive  fits  from  the  pain  of  teething,  from  worms, 
acrid  humours  in  their  flomach  or  bowels,  and  other  caufes,  which, 
in  people  of  a  more  advanced  age,  and  lefs  fenfible  nerves,, 
would  produce  no  fuch  effecls. 

A  delicate  or  eafily  irritable  nervous  fydem,  muff  expofe  a  per- 
fon  to  various  ailments,  from  caufes  affedling  either  the  body  or 
mind,  too  flight  to  make  any  remarkable  impreffion  upon  thofe  of 
firmer  and  lefs  fenfible  nerves.  Thus,,  any  accident  occafion  lug 

fudden 


OF  NERVOUS  DISORDERS. 


fiidcleii  furprife,  will,  in  many  delicate  people,  produce  flrong  pal¬ 
pitations  of  the  heart,  and  fometimes  fainting  with  convulfions,  I 
have  known  fome,  even  men,  whofe  nervous  fyllems  were  fo  deli¬ 
cate  and  moveable,  that  a  vomit,  a  fmart  purge,  or  the  pain  raifed 
by  a  blifter,  would  throw  them  into  convulfive  fits.  Nay,  there 
was  lately  a  paralytic  patient  in  the  Royal  Infirmary  here,  who 
felt  a  remarkable  uneafinefs  through  his  whole  body,  when  it  was 
charged  with  the  eledlrical  fluid,  by  means  of  a  wire  held  in  his 
hand,  altho’  there  was  no  fhock  given  him,  nor  any  fparks  drawn 
from  him.  We  are  told  of  a  lady,  who,  upon  hearing  the  found 
of  a  bell,  or  any  loud  noife,  ufed  to  fall  into  fits  of  fwooning,  which 
were  fcarce  to  be  diftinguilhed  from  death  *  :  And  I  have  feen 
the  pain  of  the  toothach  throw  a  young  woman,  of  weak 
nerves,  into  convulfions  and  infenfibility,  which  continued  for  fe- 
veral  hours,  and  returned  upon  the  pain  becoming  again  more 
acute  f . 

Some  women,  from  a  too  great  delicacy  or  fenfibility  of  the 
nervous  fyltem,  are,  after  conception,  fo  much  affedled  with  a  heat 

Y  y  y  2  and 

*  Boyle’s  Urefulnefs.  of  exp  pfilofophy,  part  2.  p.  248. 

f  The  following  cafe,  communicated  to  me  by  Mr  James  Spence  furgeon  in  Diinkeld,  is 
a  remark ibie  inllance  of  the  many  violent  and  uncommon  fyraptoms  which  may  arife  from 
a  fmall  caufe,  in  perfons  of  a  very  delicate  nervous  fyltem. 

An  unmarried  woman  of  23  years  of  age,  immediately  after  having  been  Hung  in  the  neck 
by  a  bee,  felt  a  fiiarp  pain,  wdth  a  violent  itching  in  that  part,  and  over  the  whole  head  and 
face,  which,  together  with  her  arms,  felt  ftiff  and  fw'elled.  In  a  few  minutes,  the  pain  fpread 
to  her  throat  and  then  to  her  ftomach,  occafioning  a  great  anxiety  and  difficulty  of  refpira- 
tion  At  this  time,  a  large  dram  of  malt  fpirits  was  given  her,  which,  tho’  it  was  immediately" 
vomited  up  again,  relieved  the  pain  for  a  little ;  but  focn  after  it  was  felt  violently  in  the  , 
lower  belly,  and  was  lollowed  by  a  loo fe  Itool.  She  complained  now  of  an  uncommon  heat 
in  her  face  and  head,  and  of  a  great  faintnel's  ;  Her  pulfe  was  linall  and  irregular,  her  tongue 
and  throat  dry,  her  extremities  cold,  and  the  whole  body  affeded  with  a  tremor.  After  ta¬ 
king  a  draught  of  warm  water,  and  having  the  part  that  was  flung  rubbed  wuth  warm  oil  of 
olives,  (lie  was  put  to  bed,  and  found  confiderable  relief  from  flannel-cloths,  wrung  out  of  a 
hot  decodlion  of  fome  emollient  herbs,  applied  to  the  abdoffien  and  feet.  After  this,  a  draught 
with  fome  of  the  elixir  paregoricum  loon  produced  a  profufe  fweat,  and  freed  her  from  the 
pain,  inrlin  ition  to  vomit,  and  other  lymploms.  Next  day  her  flan  being  hot,  and  her  pulfe 
full,  a  fweat  was  again  procured  by  a  draught  with  fp,  minder,  and  fal,  vol,  amnion,  and,  be¬ 
fore  the  evening,  (he  was  free  from  every  complaint. 
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and  uneafy  fenlation  in  their  back,  colic-pains,  and  other  fymp^ 
toms,  as  to  be  in  hazard  of  milcarriage.  In  fuch  cafes,  v/hen  thc: 
danger  neither  arifes  from  too  much  blood,  nor  too  great  a  laxi¬ 
ty  of  the  uterine  veflels,  but  merely  from  an  uncomrdoii  weaknefs 
and  delicacy  of  the  nerves,  bleeding  will  do  harm,  and  aflringent 
and  cooling  medicines  vfill  prove  ineffe6lual,  whilft  laudanum  given 
from  time  to  time,  in  proper  dofes,  will  produce  the  beft  effects  : 
For,  by  leffcning  the  too  great  fenfibility  of  the  nervous  fyftem,  it 
not  only  quiets  all  the  uneafy  fenfations,  but  calms  the  mind  itfelf,.. 
and  renders  it  lefs  liable  to  be  ruffled  by  flight  caufes. 

Women,  in  whom  the  nervous  fyffem  is  generally  more  move-- 
able  than  in  men,  are  more  fubject  to>  nervous  complaints,  and 
have  them  in  a  higher  degree.  On  the  other  hand,  old  people,  in. 
whom  the  nerves  have  become  lefs  fenflble,  are  little  afflieffed  with 
thofe  diforders ;  nay,  Dr  Cheyne  has  obferved,  that  an  advanced* 
age  fometimes  proves,  a  cure.,  ,  . 

Lastly,  altho'  the  variolous  matter  in  the  blood,  by  \x.s,  Jlimu!us^, 
frequently  produces,  in  children,  convulflons  before  the  eruption  j. 
yet,  in  grown  people,  whofe  nerves  are  lefs  delicate,  this  fymptom; 
rarely,  if  ever,  happens.  On  the  other  hand,  people  whofe  folids, 
are  lefs  firm,  and  their  nerves  more  delicate  and  eaflly  affeeffed,  al¬ 
though  fubjeeff  to  many  complaints,  yet  are  feldom  attacked  with 
ardent  fevers  or  violent  inflammatory  difeafes ;  which  feems  to  be* 
chiefly  owing  to  the  weak  ftate  of  their  blood  and  veffels. 

To  the  different  fenfibility  of  the  nerves  in  general,  or,  at  leaft,, 
of  thofe  of  the  heart,  is  owing,  in  a  great  meafure,  the  variety  of 
the  quicknefs  of  the  pulfe  in  healthy  people.  A  late  phyfician  of 
this  place  told  me  of  one  of  his  patients,  whofe  pulfe,  in  a  healthy 
ftate,  did  not  beat  above  38  or  40  times  in  a  minute :  And  I  know 
a  young  woman,  whofe  natural  pulfe,  when  fitting,  is  rarely  under- 
120,  yet  has  no  complaint,  and  feems  to  enjoy  good  health  :  Near 
nine  years  ago,  when  I  attended  her  in  a  fever,  her  pulfe  beat  up¬ 
wards  of  180  in  a  minute ;  and  flie  was,  at  that  time,  troubled  with; 
the  greateft  ftartings  and  tremors  I  had  ever  feen :  Nay,  fo  very  ir¬ 
ritable  \Yas  her  heart,  that  after  the  fever  was  much  abated,  and’ 

when. 
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wlien  in  a  horizontal  poflure,  her  pulfe  beat  under  140,  by  only 
fitting  up  in  bed  for  a  little  while,  it  became  fo  quick  that,  with 
difficulty,  I  could  count  it  *,  but,  after  repeated  trials,  found  it  to 
be  nearly  220  in  a  minute. 

Is  not  the  quicknefs  of  the  pulfe,  in  children,  chiefly  owing  to- 
the  greater  fenflbility  of  their  hearts  I  and  does  not  the  pulfe  gene¬ 
rally  grow  flower  with  age,  becaufe  the  heart  becomes  lefs  fenflble, 
and,  ill  a  very  advanced  age,  perhaps,  in  fome  degree,  callous  ? 
Laflly,  is  not  the  pulfe,  CiSteris  paribus,  quicker  in  fmail  than  in 
large  animals,  chiefly  becaufc  the  nerves  are  endowed  with  a  greater 
degree  of  fenflbility  in  the  former  than  in  the  latter  *  ? 

Since,  as  we  have  obferved,  the  nerves  in  the  different  organs 
are  endowed  with  various  kinds  of  feeling,  and  are  very  differently 
affeifled  by  the  fame  things,  will  not  morbid  humours  in  the  blood 
be  more  apt  to  produce  difeafes  in  thofe  parts  whofe  nerves  are 
moft  (Irongly  affefted  by  them,  than  in  others  which  fuffer  lefs  ? 
And  may  not  this  be,  partly,  the  reafon  why,  in  certain  difeafes, 
fome  parts  of  the  body  are  much  more  commonly  affected  than  o- 
thers  \  And  why,  in  fome  epidemics,  the  eyes,  nofe,  or  fauces,  and, 
in  others,  the  breafl  or  intellines  are  moft  apt  to  fuffer  ?  This  alfo 
may,  partly,  be  the  caufe  why  thofe  organs  which  have  fuffered  by 
fome  former  difeafes,  are  moft  liable  to  be  attacked,  when  the  bo¬ 
dy  is  feized  with  any  new  diforder  ;  for  this  does  not  feem  to  be 
owing  folely  to  the  weaknefs  of  the  veffels,  but  alfo  to  their  being 
more  eaflly  irritated^  by  any  acrimony  in  the  blood,  or  by  its  increafed 
force.  Further,  it  may  be  proper  to  take  notice  here,  that  the  dif¬ 
ferent  operations  of  various  medicines  are  not  fo  much  owing  to. 
their  powers,  either  of  diffolving  the  blood,  or  changing  it  in  o- 
ther  refpedls,  as  to  the  particular  nature  of  the  nerves  of  the  dif¬ 
ferent  organs,  difpoflng  them  to  be  very  differently  affedled  by  the 
fame  kind  of  ftimulating  fubftances. 

Thus  cathartic  medicines  applied  to  the  belly  of  children,  in  the 

form. 

•  The  flo'wnnefs  of  the  pulfe  in  larger  animals  is,  no  doubt,  partly  owing  to  the  ventricles 
of  their  heart,  on  account  of  their  greater  capacity,  requiring  a  longer  time  for  the  perform¬ 
ance  of  their  feveral  motions^ 
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foriTi  of  a  plaifter,  do  not  fenfibly  increafe  the  fecretion  from  the 
liver,  or  from  the  falivary  or  lachrymal  glands  ;  but  they  fo  affedl 
the  nerves  of  the  inteftines,  as  to  occafion  a  greater  flux  of  hu¬ 
mours  from  their  veflfels,  and  accelerate  the  periflaltic  motion,  and 
fo  bring  on  a  purging  :  and  this  does  not  feem  to  be  owing  fo 
much  to  the  finer  parts  of  thofe  medicines,  which  enter  the  blood, 
and  may  be  conveyed  with  it  to  the  bowels,  adting  immediately  on 
their  nerves  or  fmall  veflels,  as  to  a  particular  fympathy  between 
the  nerves  diflributed  to  the  teguments  of  the  abdomen  and  thofe 
of  the  inteflines  ;  otherwife  an  aloetic  plaifter  applied  to  the  back 
or  the  head  fliould  open  the  body  as  much  as  when  laid  to  the  bel¬ 
ly.  Nitre,  which  proves  often  highly  diuretic,  does  not  feem  to  af- 
fe(fl  the  fecretions  of  the  other  glands  remarkably.  The  finer  parts 
of  cantharidcs  entring  the  blood  by  the  application  of  bliflers,  rare¬ 
ly  produce  vomiting  or  purging,  or  difagreeably  affecl  any  part, 
except  the  urinary  paflages,  where  the  nerves  are  fo  formed,  as  by 
the  acrimony  of  the  flies  to  be  more  irritated  than  thofe  of  the  o- 
xher  (Organs.  Nor  can  the  ftranguary,  occafioned  by  cantharides,  be 
owing,  as  fome  have  thought,  to  their  particles  not  palling  freely 
through  the  veflTels  of  the  kidneys  and  bladder,  fince  the  veffels  of 
the  brain  are  much  fmaller  than  thefe,  and  fince  the  kidnevs  are 
not  near  fo  much  affedled  by  them  as  the  neck  of  the  bladder. 
Does  not  mercury,  when  mixed  with  the  blood,  generally  increafe 
the  fecretion  of  the  faliva  much  more  than  that  of  any  other  hu¬ 
mour,  becaufe  the  fmall  veflTels  of  the  falivary  glands  are  more 
ftrongly  affedled  by  its  peculiar  Jlimulus^  than  thofe  of  any  other 
fecretory  organ  ?  Laftly,  Does  it  not  appear,  from  what  has  been 
faid,  that  the  virtue  of  a  medicine,  which  is  fpecifically  to  promote 
the  fecretion  of  the  bile,  femen^  urine,  or  the  faliva^  muft;  confift 
in  its  being  peculiarly  fitted  for  flimulatlng,  and  confequently  in- 
creafing  the  vibratory  motions  of  the  Imall  fecreting  veffels  of  the 
liver,  kidneys,  tefticles,  or  falivary  glands,  more  than  thofe  of  the 
other  parts  ?  And  do  not  fuch  medicines  alone,  if  any  fuch  there 
be,  deferve,  in  a  ftridl  fenfe,  the  name  of  Emmenagogue,  which  not 
pnly  tend,  by  their  general  ftimulating  or  attenuating  power,  to 

promote 
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promote  the  menftrual  evacuation,  but  alfo,  by  their  particular  qua-- 
lity,  are  fitted  to  fiimulate  the  nerves  and  veflels  of  the  womb 
more  than  thofe  of  any  other  vifcus  ? 

But,  to  return  from  this  digrefiion  r 

II.  Besides  a  too  great  fenfibllity  of  the  nervous  fyfiem  in  ge¬ 
neral,  there  is  often  an  uncommon  weaknefs  or  delicacy,  or  an. 
unnatural  or  depraved  feeling  in  various  parts  of  the  body, 
which  expofes  certain  perfons  to  violent,  and  fometimes  very  ex¬ 
traordinary  affeclions,  from  cauies  which  would  fcarce  produce  any 
difiurbance  in  people  of  a  found  confiitution. 

T  HUS,  feveral  delicate  women,  who  could  eafily  bear  the-  fironger 
fmell  of  tobacco,  have  been  thrown  into  fits  by  mulk,  ambergreafe,, 
or  a  pale  rofe,  which  to  moft  people  are  either  grateful,  or,  at  leaf!,, 
not  difagreeable.  The  fmell  of  cheefe  has,  ahnoft  always,  occafion- 
cd  a  bleeding  of  the  nofe  in  Ibme  Mr  Boyle  tells  of  a  nobleman,, 
who  was  apt  to  faint  away  when  tanfy  was  brought  near  him ;  and 
there  lately  lived  in  this  country  a  lady,  who  was  afie(5led  with  a 
general  uneafinefs,  as  often  as  there  was  any  fellery  in  the  roora 
where  flie  fat..  The  fight  of  a.  cat,  nay,  even  the  invifible  effluvia 
from  that  animal,  have  occafioned  anxiety,  faintnefs,  and  fw eat¬ 
ing  f.  I  had,  feveral  years  fince,  a  patient  who  was  always  affefl- 
ed  with  an  itching  and  uneafinefs  over  her  whole  body,  when  ilie 
either  fwallowed  nutmeg,  or  applied  it  externally.  There  have 
been  fome  who  were  very  ready  to  faint  when  they  finelled  to  cin¬ 
namon:  and  Mr  Boyle  mentions  a  lady  who  had  fuch  an  antipa¬ 
thy  to  honey,  that  a  little  of  it  put  into  a  poultice,  without  her 
knowledge,  and  laid  to  a  flight  wound,  threw  her  into  great  difor- 
der,  which  continued  until  that  application  was  removed  J.  I  knew 
a  woman  who,  foon  after  conception,  always  contracted  an  aver- 
fion  to  fnud,  and  did  not  recover  her  tafle  for  it,  until  fome  time 
after  her  delivery :  And  it  is  well  known,  that,  in  time  of  pregnan¬ 
cy,, 

•  Kaau  Boerhaave  Impet.  faciesis,  §  409. 

Ibid. 

^  Ulefulnefs  of  experim&ntal  phllof.  parts,  p.  2604. 
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cy,  tlie  nerves  of  the  flomach  are  fo  much  changed,  that  moft  wo¬ 
men  are  then  troubled  with  a  naufea,  vomiting,  or  depraved  appe¬ 
tite.  Laftly,  certain  perfons,  in  confequence  of  an  uncommon  de¬ 
licacy,  or  unnatural  fenfibility  of  the  nerves  which  terminate  in 
the  bronchia^  or  veficles  of  the  lungs,  are  apt  to  lufFer  an  afthma- 
tic  fit  from  the  effluvia  of  particular  fubfiances,  which  produce  no 
fucheffecl  on  thofe  whofe  pulmonary  nerves  are  differently  difpofed. 

But  there  is  no  organ  of  the  body,  the  unnatural  ftate  of  whofe 
nerves  is  fo  frequently  the  cauf’e  of  nervous,  hypochondriac, and  hy- 
fieric  diforders,  as  the  alimentary  canal,  efpecially  the  ftomach. 

An  uncommon  delicacy  of  the  nerves  of  the  flomach  and  inte- 
flines,  which  may  be  either  in  a  great  meafure  natural  or  brought 
on  by  difeafes,  improper  aliment,  irregular  living,  exceffive  grief, 
or  other  caufes,  is  to  be  diflinguiflied  from  that  acute  feeling,  or 
increafed  fenfibility,  which  is  the  confequence  of  an  inflammation, 
or  of  an  aphthous  ftate  of  thefe  parts,  fince  in  thefe  laft  cafes  e- 
very  acrid  fubftance  gives  them  pain  ;  whereas,  in  the  former, 
many  infipid  and  feemingly  innocent  aliments  produce  great  unea- 
finefs  in  the  ftomach  and  bowels,  while  volatile  fpirits,  ftrong  wine, 
brandy,  and  fpiceries,  are  not  only  inoffenfive,  but  often  neceffary 
for  allaying  thofe  diforders  which  are  produced  in  the  firft  paffa- 
ges,  by  fuch  caufes  as  would  fcarce  give  any  difturbance  in  a  found 
ftate. 

Further,  This  morbid  or  delicate  ftate  of  the  ftomach  and 
bowels  does  not  confift  folely  in  their  weaknefs,  but  chiefly  in  the 
uncommon  difpofition  of  their  nerves,  which  have  a  feeling  very 
different  from  what  is  natural.  As  a  proof  of  this,  we  obferve, 
that  in  fuch  a  ftate  of  the  alimentary  canal,  the  appetite  is  often 
not  only  good,  but  beef  and  mutton,  even  when  faked  and  dried, 
will  be  more  eafily  digefted,  and  give  lefs  difturbance  than  ma¬ 
ny  vegetables,  which  in  healthy  perfons  fit  much  lighter  on  the 
ftomach 

It 

*  It  is  a  miftakc  to  think,  as  fome  have  done,  that  vegetable  food  In  general  Is  vvorfe  to 
digeft  than  animal.  The  contrary  feems  to  be  deraonllrated  by  "Walssus’s  experiments  on 

dogs ; 


J 

OF  NERVOUS  DISORDERS.  545* 

It  is  furprifing,  how  much  the  condition  of  the  (lomach  and 
inteftines,  and  the  difpofition  of  their  nerves,  will  vary,  even  in  the 
fame  perfons  at  different  times. 

Thus  cabbage,  onions,  leeks,  and  other  vegetables,  will  lie  long 
on  the  ftomach,  and  occafion  flatulence  and  loofe  flools  in  many, 
who  formerly  found  no  fuch  inconvenience  from  them  ;  and  the 
fame  thing  is  true  of  honey  and  other  aliments  :  nay,  Mr  Boyle 
tells  us  of  a  perfon,  who  was  more  violently  vomited  by  coffee 
than  crocus  nietallorum,  or  other  ftrong  emetics  ;  and  was  made 
lick  even  by  the  fmell  of  this  liquor,  as  he  pafled  by  a  coffee-houfe, 
altho’  formerly  he  ufed  to  drink  it  without  feeling  any  difagreeable 
effe(fls  In  fome  people  the  ftate  of  the  nerves  of  the  flornach  is 
fo  very  uncommon,  that  laudanum,  inftead  of  relieving,  will  excite 
vomiting,  and  occafion  violent  cramps  in  that  organ  :  nay,  there 
have  been  perfons  with  whom  pills  of  opium  always  difagreed  when 
newly  made ;  but  occafioned  no  diflurbance  after  being  kept  fome 
weeks. 

That  many  of  thofe  complaints  which  have  been  commonly 
called  nervous  proceed,  in  a  great  meafure,  from  a  particular  un- 
natural  or  depraved  fenfibillty  of  the  nerves  of  the  alimentary  ca¬ 
nal,  appears  evidently  from  this,  that,  altho’,  in  many  cafes,  the 
ftomach  and  inteftines  are  much  difeafed,  yet  the  patients  are  not 
affe(51ed  with  any  remarkable  nervous  or  hypochondriac  fymptonis, 
while  others  are  greatly  troubled  with  thefe  complaints  who  have 
a  good  appetite,  a  quick  digeftion,  and  no  tough  phlegm,  or  other 
noxious  humour  in  their  ftomach.  Add  to  this,  although  chil- 

Z  z  z  dren, 

dogs;  from  which  t  appears,  that  bread  and  herbs  are  much  fooner  digefted  than  butcher- 
meat,  even  by  thofe  animals  which  are  naturally  carnivorous  ;  the  former  remaining  in  the 
ftomach  only  four  or  five  hours,  and  the  latter  feven  or  eight.  Vid.  Epijl.  de  mot.  chyl.  et 
fang,  ad  Thom.  Bartholin.  Agreeably  to  this,  people  whofe  ftomach  and  intedines  are  quite 
found,  find  themfelves  lighter,  and  much  fooner  hungry,  after  a  dinner  ol  white  bread,  herbs, 
roots,  or  ripe  fruit,  than  one  of  beef,  mutton,  or  pork.  It  is  not  owing,  therefore,  to  their 
being  more  difficult  to  digefl,  or  their  remaining  longer  in  the  ftomach,  that  many  vegetable 
aliments  give  fuch  difturbance  to  fome  delicate  people,  but  to  their  afFefting  difagreeably  the 
nerves  of  the  alimentary  canal.  For  the  fame  reafon  it  is,  that  roafted  meat  agrees  better 
with  them  than  broth  or  boiled  meat,  and  old  cheefe  than  new  preffetl  curds. 

*  Ufcfulnefs  of  experimsneal  philofoph.  part  2.  p.  260. 
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clren,  on  account  of  the  great  fenfiblllty  of  their  nerves,  are  liable 
to  convuhive  diforders,  and  other  nervous  complaints ;  yet  they  are 
rarely  affeefted  with  the  hypochondriac  difeafe,  becaufe  the  nerves 
of  their  flomach  and  inteftines  have  not  that  unnatural  or  depraved 
feeling  which  is  common  in  this  malady  ;  and  which,  when  it  is 
on  certain  occaiions  much  increafed  by  fome  acrid  matter  in  the 
blood  falling  on  them,  becomes  not  only  the  predifpofing  caufe,  but 
confiitutes  the  hypochondriac  difeafe  itfelf,  and  gives  rife  to  moft  of 
its  fymptoms. 

In  a  weakly  and  delicate,  or  an  unnatural  ftate  of  the  ftomacii 
and  bowels,  improper  aliments,  excefs  in  eating  or  drinking,, 
wind,  fliarp  humours,  and  ftrong  paflions,  fuch  as  grief,  anger,  and 
the  like,  will  occafion  much  more  violent  fymptoms  than  in  perfons 
whofe  alimentary  canal  is  firm  and  found.  Thus,  a.  draught  of 
cold  water  will  inftantly  affe^il  fome  very  delicate  women  with  a  vio*- 
lent  pain  and  cramp  in  their  flomach ;  and  the  fight  of  one  vomiting, 
or  of  certain  difagreeable  aliments,  or  medicines,  will  produce  a 
naitfia,  and  even  vomiting,  in  perfons  whofe  fiomachs  are  eafily 
moved.  Nay,  in  fome  cafes,  fo  very  delicate  is  the  flate  of  the 
flomach,  that  turning  the  body  haftily  in  bed,  or  raifing  one’s  felf„ 
will  immediately  occafion  a  faintnefs,  giddinefs,  a  general  weak- 
nefs,  and  fometimes  an  inclination  to  vomit.  This  lafi:  fymptom. 
has  been  remarked  by  Sydenham  in  hyileric  w’-omen  ;  and  I  have- 
had  feveral  patients  in  continued  fevers,  who,  together  with  an  un¬ 
common  debility  and  faintnefs,  were,  upon  the  fmalleft  motion  in, 
bed,  feized  with  a  naufea  and  retching  to.  vomit,. 

Further,  A  delicate  flate  of  the  firfi;  palfages,  or  an  unnatural- 
fenfibility  of  their  nerves,,  not  only  difpofes  people  to  many  com¬ 
plaints  in  thofe  parts,  but  the  whole  nervous  fyftem  is  thereby  ren¬ 
dered  more  moveable,  and  liable  to  be  affedled  by  the  flighteft 
caufes.  Thus,  I  have  known  fome  women  of  a  delicate  frame,  in 
whom,  from  an  obftrm^ion  or  irregularity  of  the  vie^ifirna^  the 
nerves  of  the  flomach  had  acquired  fuch  an  uncommon  fenfibility, 
that,  after  eating  freely  of  any  folid  meat,  they  were  not  only  fei¬ 
zed  with  a  pain  and  ficknefs  at  the  flomach,.  and  a  fenfe  of  ftifi-- 

nefs. 
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nefs  and  rigidity  in  the  trunk  of  the  body,  but  fometimes  alfo 
with  faintings,  attended  with  a  quick  trembling  pulfe,  and  flight 
convulfions  of  the  mufcles  of  the  legs  and  arms.  A  woman  of  a 
•delicate  conflitution,  who  was  attacked  with  a  quotidian  intermit¬ 
tent,  feven  weeks  after  child-bearing,  as  often  as  fire  fwallowed 
fome  magnefia  alha^  felt  immediately  a  kind  of  quivering  motion 
propagated  thro’  her  whole  body.  The  fame  perfon,  as  often  as  Ihe 
took  a  draught  of  lime-water,  obferved  the  palms  of  her  hands, 
which  before  were  foft  and  moid,  become  at  once  dry  and  hard. 
It  was  remarkable,  that  neither  crabs  eyes,  nor  chalk,  occafoned 
any  fuch  uneafy  feeling  as  the  magnefia  did. 

Wh  EN  my  flomach  and  bowels  have  been  out  of  order,  and  af- 
feifted  with  an  uneafy  fenfation  from  wind,  I  have  not  only  been 
fenfble  of  a  general  debility  and  flatnefs  of  fpirits,  but  the  unex- 
pedled  opening  of  a  door,  or  any  fuch  trifling  unforefeen  accident, 
has  inftantly  occafoned  an  odd  fenfation  about  my  heart,  extend¬ 
ing  itfelf  from  thence  to  my  head  and  arms,  and,  in  a  leffer  de¬ 
gree,  to  the  inferior  parts  of  my  body.  At  other  times,  when  my 
flomach  is  in  a  firmer  flate,  I  have  no  fuch  feelings,  or,  at  lead,  in 
a  very  fmall  degree,  from  caufes  which  might  be  thought  more  apt 
to  produce  them. 

From  what  has  been  faid,  we  may  fee,  that  faintings,  tremors, 
palpitations  of  the  heart,  convulfive  motions,  and  great  fearfulnefs, 
maybe  often  owing  more  to  the  infirm  date  of  thefird  palfages, than 
to  any  fault  either  in  the  brain  or  heart.  But  it  would  be  unneceffa- 
ry  to  infid  farther  on  this  head,  as  the  powers  which  the  alimenta¬ 
ry  canal,  when  its  nerves  are  difagreeably  affedled,  mult  have  in 
producing  diforders  in  the  mod  didant  parts  of  the  body,  cannot 
be  doubted  of  by  thofe  who  attend  to  that  wonderful  and  widely  ex¬ 
tended  fympathy,  which  obtains  between  it  and  almod  the  whole 
fydem  What  has  been  faid  may  be  fufficient  to  fliew,  how 
much  a  delicate  or  unnatural  date  of  the  nerves  of  the  alimentary 
canal  mud  difpofe  people  to  nervous,  hypochondriac,  and  hyderic 
complaints.  But  further,  when,  through  the  fault  of  the  doinach 

Z  z  z  2  and 

*  Sec  above,  chap.  i.  No.  ii. 
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and  intefiines,  die  digefticn  is  imperfcddy  carried  on,  die  ill  pre-' 
pared  chyle  may  lay  a  foundation  in  the  blood  for  exciting  a  va¬ 
riety  tf  nervous  fymptoms,  as  will  afterwards  more  fully  appear. 

Since  the  flronger  or  weaker  effecds  of  emetics  and  cathartics, 
mud  depend  entirely  on  the  diflhrent  conditudon  of  the  nerves  of  the 
^rhuis  and  the  quantity  of  mucus  defending  them,  it  is  eafy  to. 
fee  that  the  dofes  of  thofe  medicines  can  neither  be  certainly  deter¬ 
mined  by  the  ages  nor  dzes  of  the  patients,  nor  by  the  quantity  of 
blood  in  their  vedels. 

It  is  owing  alone  to  the  different  fenfibility  which  the  nerves  of  the: 
alimentary  canal  in  different  perfons  have  of  various JimuU^  that  the- 
feveral  vomiting  and  purging  medicines  have  fuch  different  effecdsr 
That  the  dronged  emetics  fcarce  move  fome  people,  while,  in  o- 
thers,  the  milded  are  apt  to  have  too  great  an  operation :  That  a 
few  grains  of  rhubarb  lhall  purge  and  gripe  one  patient  feverely,  and 
a  drachm  of  the  fame  medicine  have  no  fendble  edhcft  on  another  c 
That  a  drachm  and  a  half  of  foluble  tartar  diall  prove  a  dronger' 
purgative  to  fome,  than  four  ounces  of  facred  tinffure  :  That  chil¬ 
dren  are  often  harder  to  purge  than  fome  adults  *  :  That  worms,, 
tough  phlegna,  and  other  noxious  humours,  lodging  in  the  do- 
mach  and  bowels,  produce  very  different  effecds  in  different  per¬ 
fons  ;  and  that  the  bark,  which  generally  makes  the  body  codive,, 
occafion  gripes  and  purging  in  fome.  And  is  it  not  to  be  afcribed 
chiedy,  if  not  folely,  to  the  different  conditution  of  the  nerves  in? 
different  animals,  that  what  is  highly  noxious  to  fome,  proves 
wholefome  food  to  others  ?  Thus,  the  cicuta  aquatica^  which  is 
eaten  by  goats  without  any  harm  j',,is  a.  deadly  poifon  to  men  andi 
other  animals. 

Wherein  confid  the  various  kinds  and  degrees  of  fenfibility,. 
which  the  nerves  of  the  alimentary  canal  and  other  organs  poffefs, 

we. 

*  It  is  here  to  beobferved,  that  in  children  frequently,  and  alfo  forretimes  in- adults,  vo-. 
miting  and  purging  medicines  have  much  lefs  effed  than  might  be  expected,  confidering  the 
delicacy  of  their  nerves,  on  account  of  the  iiomach  and  intelfincs  being  lined  either  v.'ith  a ■- 
great  deal  of  natural  mucus ^  or  morbid  flline, 

f  Swencke  Differtat.  de  cicut.  aquat.  Gefaeri. 
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we  no  more  know,  than  we  do  their  peculiar  ilrudlure,  or  how  they 
come  to  be  endued  with  fenfation  at  all:  but  that  the  particular  fen- 
fibility  of  the  nerves  of  the  gullet,  fLomacIi,  and  inteftines,  is  often 
greatly  changed  by  difeafes,  even  when  the  nervous  fydeai  in  ge¬ 
neral  is  not  much  altered,  we  know  from  experience  Nor  is- 
there,  perhaps,  to  be  found  a  (Ironger  indance  of  this  than  in  the 
hydrophobia  confequent  on  the  bite  of  a  mad  dog  ;  Vvdiere  the  pu- 
red;  \yater  excites  fuch  convuldve  motions  of  the  gullet,  domach, 
diaphragm,  and  abdominal  mufcles,  that,  after  a  few  attempts  to 
fwallow-  it,  the  fight  of  any  fluid,  and  efpecially  if  it  touches  the 
patient’s  lips,  will  indantly  affcvd  him  with  horror,  aud  throw  him 
into  violent  convulfions  and  vomiting.  In  fome  cafes  (altho-  thefe- 
more  rarely  happen)  the  nerves  alfo  of  the  intedines  become  fo  tar 
depraved  in  their  feeling,.,  that  liquors  can  no  more  be  admitted  by 
injeclion  into  the  great  guts  than  into  the  domach  by  degluti¬ 
tion.  Nay,  it  fliould  feem  that,  fometimes,  not  only  the  nerves  of 
the  alimentary  canal  are  drangely  altered  in  this  difeafe,  but  alfo^ 
thofe  of  the  face,  and  perhaps  of  the  whole  flirface  of  the  body,, 
fince  vre  are  told  of  hydrophobic  patients,  who  could  not  even  bear.' 
a  blad  of  cool  air  f . 

How  this  change  is  produced  in  the  nerves  of  the  fird  padliges,. 
or  other  parts  in  the  hydrophobia^  or  in  what  it  conflds,  is  perhaps  ^ 
one  of  thofe.  diflic ul ties  which  phyfleians  may  defpair  of  being  e- 
ver  able  to  explain.  One  thing,  however,  is  certain,  that,  in  men 
as  well  as  dogs,  who  have  died  of  that  difeafe,  the  gullet  and  do¬ 
mach  have  been  often  found  free  from  any  viflble  inflammation; 
whence  the  diftafe  mud  have  had  its  feat  either  in  the  nerves  them- 
felves,  or  in  veffels  fmaller  than  thofe  which  carry  red  blood.  But 

whatever 

^  since  it  is  probable,  that  the  nerves  are  partly  nourifhed  by  the  fluids  diftributed  to 
that  produiflion  of  the  pia  mater  which  furrounds  their  medullary  fubftance,  it  is  eafy  to  fee 
that  the  nerves  of  a  particular  organ  may  have  their  fenflbility  increafed,  diminifhed,  or  o- 
therwife  changed,  by  fluids  that  are  improper,  or  of  an  acrid  nature,  being  fent-to  them; 
when,  in  the  mean  time,  the  brain  and  nervous  fyftem  in  general  may  be  found,  and  fuffer 
in  no  other  way  but  by  fympathy  with  that  organ  whofe  nerves  arc  morbidly  affeded. 

f  Philofophical  Tranfadions  abridged,  vol.  5,  p.  366.  and  Ad.  acad.  Mogimtin..  tom^ji. 
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whatever  may  be  the  change  made  by  this  diftemper  on  the  nerves 
of  the  alimentary  canal,  or  in  what  manner  foever  the  canine  poifon 
produces  this  change,  we  know  that  if,  from  any  caufe,  the  nerves 
of  the  fauces,  gullet,  and  (lomach  ihould  acquire  a  fenhbility,  fome- 
thing  fimilar  to  that  which  the  nerves  of  the  larynx  and  trachea  are 
naturally  endued  with,  the  moll:  violent  convulfive  motions  of  thofe 
parts,  and  retchings  to  vomit  would  enfue,  upon  attempting  to  fwah 
low  even  the  milded:  liquors.  In  this, however,  the  fenlibility  of  the 
fauces  and  gullet,  in  the  hydrophobia,  differs  from  that  of  the  larynx 
and  trachea  in  a  natural  Hate,  that  thefe  laft  parts  fuffer  flill  more 
from  folids  than  liquors  of  a  mild  nature  j  whereas  the  former  arc 
difagreeably  affecfled  by  liquids  alone. 

But  to  return.  As  a  too  great  fenfibility  of  the  nervous  fyflem 
in  general,  or  an  unnatural  delicacy  of  the  ftomach  and  inteflines, 
or  other  organs,  in  particular,  do  not  commonly  of  themfelves 
produce  thofe  various  fymptoms  which  go  by  the  name  of  ner¬ 
vous,  hypochondriac,  and  hyfteric,  I  come  next  to  inquire  into 
thofe  feveral  occafional  caufes,  which,  meeting  with  the  predifpo- 
fing  ones  above  mentioned,  may  bring  on  this  numerous  train  of 
difeafes. 


CHAP. 
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CHAP.  IV. 

Of  tne  general  occafional  Caufes  of  Nervous,  Hypochon¬ 
driac,  and  Hysteric  Diforders. 

These  are-  either  to  be  found  In  the  blood,  or  they  have  their 
feat  in  fome  particular  organ  of  the  body.  The  former  I  lhalL 
call  general,  the  latter  particular  occafional  caufes. 

Th  e  general  occafional  caufes- may  be  reduced  to  three,  %>iz, 

I.  Some  morbid  matter  bred  in  the  blood. 

II.  The  diminution  or  retention  of  fome  accuflomed  evacuation,. 

III.  The  want  of  a  fufficient  q^uantity  of  blood,  or  of  blood  of 
a  proper  denfity,. 

I.  Something  bred  in  the  blood,  and"  not  carried  off  by  any 
of  the  excretories,  difagreeably  affedling  the  nerves,  as  often-  as  it 
comes  into  contad  with  them  ;  or  forming  obftrudions  in  the  fmall 

veffels,  and  producing,  different  fymptoms,  according  to  the  parts^ 
it  attacks. 

That  many  of  the  fymptoms  commonly  called  nervous,  hypo¬ 
chondriac,  or  hyfleric,  are  frequently  owing  to  fome  noxious  mat¬ 
ter  in  the  blood,  affeefting,  at  different  times,  different  parts  of  the 
body,  I  have  been  fully  convinced  by  many  cafes  which  have  oc¬ 
curred  in  my  pradice  ;  but  fliall  only  mention  two,  which  feem  to. 
prove  this  point  fufficiently., 

I .  A  boy,  of  ten  years  of  age,  of  a  very  fenfible  nervous  fyflem, 
who,  in  December  1747,  had  been,  feized  with  a  palpitation  of 
his  heart,  fell  from  his  horfe  about  the  beginning  of  January.. 
From  this  time  the  palpitation  left  him  ;  but,  in  a  few  days  after,, 
he  was  attacked  with  a  violent  headach,  returning  fometimes- 


once. 
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once  a  day,  at  other  times  only  every  3d  or  4th  day.  During  the 
fit,  Ills  pulfe  became  fmaller  and  quicker,  and  often  intermitted  ; 
his  feet  were  cold,  but,  by  the  violence  of  the  pain,  a  plentiful 
fweat  broke  out  and  relieved  him.  As  thefe  headachs  continued 
to  increafe,  the  patient  loft  his  ftomach  and  flefli,  and  looked  pale. 
By  the  ufe  chiefly  of  an  eiecfluary  of  the  bark  and  valerian,  in  lefs  than 
three  weeks  the  pain  in  the  head  abated  greatly  ;  but  his  appetite 
grew  worfe,  and  he  often  complained  of  a  nmifea.  Thefe  fymp- 
toms,  however,  were  all  removed,  in  four  or  five  days,  by  fomc 
warm  ftomachic  and  cordial  medicines  ;  but  were  fucceeded  by  an 
intolerable  pain  a-crofs  the  middle  of  his  belly,  which,  in  the  fpace 
of  eight  days,  returned  five  or  fix  times,  and  not  only  affeded  his 
pulfe,  as  the  headach  had  done,  but,  fometimes,  occafioned  a  diffi¬ 
culty  and  pain  in  making  water.  This  pain  no  fooner  left  his  bel¬ 
ly,  than  the  headach  returned  with  greater  violence  than  ever,  fo 
that  the  boy  ufed  to  faint  in  fome  of  the  word  paroxyfins.  It  had 
no  certain  periods,  coming  fometimes  twice  a-day,  fometimes  on¬ 
ly  once  in  two  days,  and  was  attended  with  a  fenfe  of  fuffocation 
from  wind,  and  a  lump  in  his  throat.  He  was  eafieft  in  the  night 
when  he  flept  or  lay  quiet ;  but  any  confiderable  motion  of  his  bo¬ 
dy  always  raifed  his  headach.  Before  the  fits,  he  was  obferved  to 
be  uncommonly  lively,  and  difpofed  to  laugh.  On  the  21  ft  of 
February,  at  two  in  the  afternoon,  he  was  feized  with  fits  of 
involuntary  laughter,  between  which  he  complained  of  a  ftrange 
fmell,  and  of  pins  pricking  his  nofe;  he  talked  incoherently,  flared 
in  an  odd  manner,  and  his  compledlion  changed  to  a  livid  co¬ 
lour  ;  immediately  after  he  was  feized  with  convulfions,  and  then 
fell  into  a  fainting  fit,  which  lafted  near  half  an  hour.  When  his 
pulfe,  breathing,  and  fenfes  returned,  he  complained  of  a  great 
coldnefs,  and  pain  in  the  back  part  of  his  head,  and  vomited  his 
dinner,  with  fome  tough  phlegm.  At  this  time  his  appetite  was 
good,  and  afterwards  it  became  greater  than  it  ufed  to  be  in  per- 
fedl  health. 

On  the  9th  of  March,  fome  purulent  matter  was  difeharged  from 
his  right  noftril,  and  much  about  the  fame  time,  a  fmall  quantity 

more 
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more  came  from  the  right  ear ;  after  which  he  had  fcarce  any  vio¬ 
lent  fits  of  the  headach,  but  a  continued,  tho'  lefs  fevere,  pain  in 
the  back-part  of  the  head  ;  which  being  greatly  increafed  by  mo¬ 
tion,  he  lay  conftantly  a-bed,  and  moftly  on  his  back.  Altho’  he 
had  a  confiderable  third,  and  drank  plentifully,  yet,  during  the 
whole  month  of  March,  he  did  not  make  above  fix  ounces  of  wa¬ 
ter  in  twenty-four  hours,  and  never  fweated. 

About  the  beginning  of  April,  the  complaints  of  his  head  werefb 
much  abated,  that  he  could  bear  fitting  up  in  a  chair ;  he  began 
to  make  water  more  plentifully,  and,  when  any  thing  ruffled  him, 
voided  great  quantities  of  quite  limpid  urine.  During  the  month 
of  May  he  continued  to  grow  better  j  and,  before  the  end  of  June, 
he  had  perfectly  recovered. 

In  February  17^9,  he  began  to  complain  of  a  condant  headach, 
which,  tho’  more  painful  at  one  time  than  another,  yet  was  ne¬ 
ver  fo  violent  as  it  had  been  the  year  before,  nor  did  it  affedl  his 
pulfe  or  domach  :  But  now  he  frequently  faw  objecls  double.  In 
the  beginning  of  March,  fome  purulent  matter  came  from  one  of 
his  nodrils,  and  foon  after  the  headach  abated  j  but  he  lod  his  ap¬ 
petite,  and  was  attacked  with  a  pain  in  the  left  fide  of  his  belly, 
between  the  fhort  ribs  and  os  ilium ^  confined  to  a  fpace  little  larger 
than  the  breadth  of  a  Ihilling.  This  pain  was  often  fo  fevere,  as  to 
make  him  ready  to  faint:  fometimes  it  diifted,  and  then  he  was 
feized  with  fatiguing  fits  of  involuntary  laughter.  His  head  was 
always  eafy  when  the  pain  in  his  belly  was  word.  In  the  dimmer 
he  recovered  his  health  as  in  the  year  before;  and  next  winter  com¬ 
plained  little  or  nothing  of  his  head,  but,  for  fome  months,  had  a 
weaknefs  and  painful  feeling  in  his  left  eye,  when  expofed  to  the 
lead  light.  As  there  was  no  inflammation  in  this  eye,  the  pain 
feeihed  to  be  owing  to  too  great  a  fenfibility  of  the  retina, 

2.  An  unmarried  woman,  aged  between  25  and  30,  had  an  irregu¬ 
lar  ague  in  Augud  and  September  1757,  of  which  no  fymptoms  re¬ 
mained  in  Odlober,  except  a  fwcating  every  other  day,'  if  fhe  lay 
long  in  bed.  This  fhe  prevented  by  getting  up  before  breakfad; 
but,  in  eight  or  ten  days  after,  fhe  was  feized  with  a  tightnefs  in  her 

4  A  bread, 
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breafl:,  wliicli  occafioned  a  cough,  but  without  expedloration.  This 
oppreflion  at  her  bread  with  the  cough  increafing,  altho’  the  pulfe 
was  good,  I  thought  it  proper  to  make  her  lofe  eight  ounces  of 
blood;  but  neither  this  evacuation,  nor  ablifter  afterwards  applied  to 
her  back,  gave  her  any  relief.  She  ufeda  mixture  with  the  acetiim  fell- 
liticum,  was  vomited,  purged  with  facred  tincture,  took  camphire, 
caflor,  afa  feetida^  and  laudanum^  with  very  little  benefit :  At  laft,  a- 
bout  the  beginning  of  November,  a  mufk  julep  taken  for  a  fort¬ 
night  almofl  quite  freed  her  from  her  diforder. 

After  having  continued  during  the  winter  in  pretty  good  health, 
fhe  began  in  April  to  complain  of  pains  in  her  legs  and  knees,  but 
moflly  in  her  body.  Altho’  her  pulfe  was  not  altered,  yet  twelve 
ounces  of  blood  were  taken  away,  which  had  a  thin  fizy  fkin  of  a 
blueifh  colour.  Some  days  after,  the  pain  in  her  fides,  flomach,^^r- 
and  back  increafed,  llie  was  much  troubled  with  wind  in  the  firffc 
pafTages,  and  made  very  little  water.  The  fenfe  of  fuffocation  and 
dry  cough,  which  fhe  had  in  Od;ober,  returned ;  and  fhe  was  feized, 
efpecially  in  the  evenings,  with  fuch  violent  catchings,  or  convul- 
f  ve  motions  of  her  legs,  thighs,  and  almofl  her  whole  body,  as  not 
only  to  fliake  the  bed,  but  the  room  in  which  fhe  lay.  At  this  time, 
ihe  was  vomited,  bliftered  on  the  back,  and  took  draughts  of  fp, 
minderer,  with  fal.  vol.  amnion,  but  without  any  advantage.  By  the 
life,  however,  of  bolufes  of  camphire  and  muflt,  with  fmall  dofes 
of  laudanum  at  bed -time,  flie  got  pretty  free  from  the  catchings  ; 
and  the  tightnefs  and  dry  cough  were  alfo  leffened ;  but  the  pains 
in  her  fides,  bowels,  and  legs  continued  as  bad  as  ever.  On  the 
7th  of  May  fhe  complained  of  a  pain  and  fwelling  in  one  of  her 
arm-pits,  which  daily  increafed,  and  her  pulfe,  which  had  general¬ 
ly  beat  only  between  60  and  70  times  in  a  minute,  now  exceeded 
100.  She  loft  ten  ounces  of  blood  which  was  very  fizy  ;  emolient 
fomentations  and  fuppurating  poultices  were  applied  to  the  arm- 
pit  ;  notwithftanding  which,  the  pain  increafed  to  fuch  a  degree, 
that  fhe  was  obliged  to  take  every  night  a  large  dofe  of  laudanum 
to  procure  reft.  From  the  time  this  fwelling  and  pain  began  un¬ 
der  her  arm,  the  fenfe  of  fuffocation,  the  cough,  the  other  pains 
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and  catcKings  abated,  and  left  her  entirely  about  the  20th  of  May, 
after  the  tumor  had  broke  and  difcharged  fome  bloody  matter. 
During  both  illneffes,  fhe  continued  perfedlly  regular. 

From  thefe  two  cafes  it  appears,  that  various  fymptoms  of  the 
nervous  kind  may  be  owing  to  fome  morbid  matter  in  the  blood, 
occafioning  different  complaints,  according  to  the  parts  upon  which 
it  falls,  even  when  there  is  no  reafon  to  fufpe(5l  any  obftrudlion  in 
the  vifcera  of  the  abdomen,  or  fault  in  the  uterus.  In  the  firft  cafe, 
it  is  not  eafy  to  fay  what  gave  rife  to  the  difeafe  ;  but,  in  the  fe- 
cond,  an  agueifh  diforder  imprudently  checked,  leaving  a  taint  in 
the  blood,  produced  a  fenfe  of  fuffocation,  the  dry  cough,  pains  in 
various  parts  of  the  body,  and  fpafmodic  contradfions  of  the  mufcles  ; 
which  complaints  were  never  entirely  cured,  till  fome  noxious  mat¬ 
ter  was  difcharged  by  the  fuppuration  of  a  gland  in  the  arm-pit. 
Nor  can  it  appear  ftrange,  that  fo  fmall  an  evacuation  fhould  puri¬ 
fy  the  blood,  and  relieve  the  patient,  when,  in  the  plague  itfelf,  a 
proper  fuppuration  of  one  of  the  glands  of  the  neck,  arm-pit,  or 
groin,  will  prove  a  perfedl  crifis. 

Asa  further  proof,  that  complaints  of  the  nerves  or  hyfteric  kind 
often  proceed  from  fome  morbid  humour  in  the  blood,  I  have  fre¬ 
quently  feen  them  relieved  by  an  itching  between  the  toes,  red 
puflules  appearing  on  the  breafl  and  belly,  or  fome  other  cutaneous 
eruption. 

That  taint  or  morbid  matter  in  the  blood  which  occafions  ma¬ 
ny  f)  mptoms  of  the  nervous  kind  may  proceed  from  very  different 
caufes  ;  fuch  as  improper  food,  a  fcorbutic  *  or  fcrophulous  habit, 
fevers  which  have  had  imperfedl  crifes,  or  other  difeafes  not  fully 
cured,  efpecially  the  cutaneous  diforders  ;  when  the  morbid  matter, 
inflead  of  being  thrown  off  by  the  fkin,  is  re-affumed  into  the  blood, 
and  depofitedon  fome  of  the  internal  parts.  But  by  far  the  moft  fre- 

4  A  2  quent 

*  By  fcorbutic  is  not  here  meant,  that  fault  in  the  blood  which  produces  the  true  feurvy, 
to  which  people  who  live  at  fea  and  in  marfliy  places  are  fo  fubjedt,  but  that  humour  which 
has  been  commonly,  though  improperly,  called  fcorbutic,  and  which,  when  it  is  carried  to 
the  Ikin,  inftead  of  livid  blotches,  produces  dry,  feurfy  eruptions,  fcabs,  tetters,  (sc.  and, 
^  hen  in  a  high  degree,  the  lepra  Crxcorum. 
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quent  taint  in  the  blood  afFedling  the  nerves,  is  an  arthritic  matter 
falling  at  different  times  on  different  parts  of  the  body. 

Ar.4:teus  has  long  ago  taken  notice, that  in  fome  the  gout  waii- 
ders  thro’  the  whole  body"^  the  truth  of  which  obfervation  has 
been  confirmed  by  later  writers-'f',  and  would  have  been  more  care¬ 
fully  attended  to  by  phyficians,  if  thofe  fymptoms  which  arofe  on¬ 
ly  from  an  imperfedl  gout  had  not  been,  for  the  mofl  part,  either 
fiurred  over,  under  the  fpecious  name  of  ner^uous^  without  any  par¬ 
ticular  inquiry  into  their  real  caufe,  or  confidered  merely  as  the 
effe<?fs  of  the  hypochondriac  or  hyfleric  difeafe,  or  of  the  fcurvy  ; 
efpecially  in  fuch  as,  having  never  had  a  regular  fit  of  the  gouG, 
were  not  fufpedled  of  any  arthritic  humour. 

Were  it  necefTary ,  many  cafes  might  be  produeed  to  fhew  that 
nervous,  hypochondriac,  and  hyfleric  complaints  are  often  owing  to 
an  imnerfedl  gout  wandering  thro’  the  body  j  but  I  fhall  only  men¬ 
tion  the  two  following. 

I.  A  gentleman  aged  58,  temperate,  and  fubjedl  to  no  diflempei?, 
except  a  rheumatifm,  of  which,  for  fome  years,  he  had  frequent 
returns  in  hi&  loins,  in  Auguft  1752,  after  a  fevere  fit  of  this  kind 
had  fvtddenly  left  him,  was  feized  with  a  great  depreffion  of  fpirits, 
often  attended  with  a  ficknefs  at  the  flomach,  and  a  particular  feny 
fation  about  the  epigaftric  region,  which  he  could  not  well  defcribe. 
In  lefs  than  two  months,  by  proper  medicines  and  exercife,  he  got 
free  from  thofe  complaints  ;  but  had  not  long  enjoyed  good  health, 
when  he  began  to  feel  frequently  a  flight  palpitation  of  his  heart, 
which  was  attended  with  an  intermifiion  of  his  pulfe.  This  was 

fucceeded 

•  De  caufis  et  fignis  morborum,  lib.  9.  cap.  12. 

“  f  Enimvero  ufu  medico  vel  parum  exercitatos,  hoc  latere  nequit ;  arthrltide  (prsecipuc 

frlgida,  inert!,  Janguida ;  maxlme  vero  omnium  ea  fiipprefla,  retufaque)  a:grotantes,  inter- 
**  dum  humeri,  pedoris,  dorfi,  lumborum,  aliarumque  in  ambitu  corporis  partlum  dolore 
**  vago  tanquam  rheumatlco  ;  faepe  etiam  capitis  affedibus,  more  prorlus  hyflerico ;  alias,  ali- 
**  is  In  corpora  malls  quafi  fcorbutlcis  urgeri  ;  faepiffime  vero  valttu dine  dubia,  et  in  tempus 
*'  diuturnum  Incerta,  et  neutra  efle.  Qui  quidem  eorum  ftatus  ac  conditiones,  fenfu  remiffio- 
•'  ri  et  leniori  gradu  morbofae  natales  fuos  arthritico  miafmati,  cceco,  in  corpus  fubrepcnti,  et 
•'  eo  loci  clam  agenti,  te  debere,  ultro  vldentur  agnofcere  ;  quinctiam  aliquando,  multos  pod, 
“  annos,  dubium  hunc  iu  modum  ados  r  tandem  apparente  paroxyfmo  arthriditis  idoneo,  dc 
“  iftorum  origine  et  natura  malorum  arthritica  oirmis  fublata  dubitatio  e-ft.”  Mulgrave  de  ar- 
thritide  anomala,  cap.  19.  p.  316. 
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fucceeded  by  the  lumbago^  during  which  he  found  his  appetite  and 
fpirits  better  than  at  other  times,  and  indeed  as  good  as  in  his  belt 
health.  Afterwards,  he  had  frequent  returns  of  the  diforder  about 
his  ftonLiach,with  low  fpirits,  and  a  efpecially  in  the  morning; 

and  complained  fometimes  of  a  difficulty  of  breathing,  but  without 
any  cough  or  fpitting.  This  perfon,who  never  had  had  the  gout,  nor 
fufpedled  it,  being  told,  that  all  his  complaints  were  owing  to  an 
arthritic  matter  wandering  thro’  his  body,  feemed  furprifed  at  firft, 
but  was  foon  after  convinced,  by  a  flight  pain  and  inflammation 
which  feized  one  of  his  great  toes  ;  and,  during  the  few  days  it 
lafted,  relieved  him  from  his  lownefs  of  fpirits,  and  complaints  of 
his  flomach.  He  was  for  feveral  years,  both  before  and  after  this 
fit  of  the  gout,  afle6led  at  times  with  a  fmall  running  from  the  tt- 
rethra,  and  a  pain  in  the  left  groin,  which  fometimes  attacked  the 
teflicle  of  that  fide.  Thefe  fymptoms  I  confidered,  as  well  as  the 
,  others,  to  be  purely  arthritic,  fince  he  had  never  in  his  life  had  any 
venereal  infedlion. 

Tea,  coffee,  and  all  flatulent  aliments,  increafed  this  patients 
complaints.  Flefh-meats,  old  cheefe,  wine,  porter,  and  bitters  with, 
the  bark,  fteel,  and  exercife,  efpecially  riding,  did  him  moft  fervice.. 

2.  A  gentleman,  aged  40,  generally  healthy,  who,  from  June 
1752,  had  been  troubled  with  pains  in  his  heels,  and  fometimes  in 
the  middle  of  his  left  foot,  in  the  end  of  May  1755,  about  feven  in 
the  morning,  awaked  with  an  unufual  f'enfation  in  his  breaft,  and  a 
faintnefs,  but  without  any  ficknefs  at  his  flomach,  or  fwimming  in 
his  head  :  his  pulfe  was  furprifingly  irregular  and  intermitting. 
Twelve  ounces  of  blood  were  taken  from  him,  which  had  a  natural 
appearance,  he  fwallowed  fome  warm  wine  and  water,  fp.  corn, 
cerv,  tinSl.  caftor,  and  a  folution  of  afa  fatida^  but  without  any  re¬ 
markable  effecfl. 

Upon  getting  up,  and  walking  thro^  the  room,  he  found  himfelf 
quite  free  from  a  pain,  which,  for  fome  months  he  had  felt  in  the 
middle  of  his  left  foot.  About  ten,  he  began  to  make  pale  urine,  and  in 
five  hours,  voided  five  Englifh  pints  of  it,  altho’  what  he  had  drunk, 
during  this  time,  did  not  amount  to  half  that  quantity.  About 

noon^ 
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noon,  partly  to  abate  this  immoderate  difcharge,  and  partly  to  lef- 
fen  the  too  great  irritability  of  the  heart,  by  bracing  the  vifce-' 
ra  of  the  lower  belly,  he  girded  himfelf  very  tight  with  a  broad 
belt,  and,  in  three  or  four  minutes  after,  the  languor,  and  that  un- 
ufual  fenfation  within  his  breafh  ceafed  at  once,  and  his  pulfe  be¬ 
came  regular  and  natural.  Next  day  he  began  to  be  troubled  with 
\vind  in  his  ftomach  and  bowels,  which  did  not  occafion  any  fharp 
pain,  but  a  difagreeable  fenfation  and  great  lownefs  of  fpirits. 

After  thefe  fymptoms  had  continued  by  fits  for  four  or  five 
days,  he  rode  out  fome  miles  for  exercife,  and  returned  home  en¬ 
tirely  free  from  his  complaints  ;  only,  by  being  expofed  to  a  cold 
eaft  wind,  he  caught  a  fwelling,  and  a  fmall  degree  of  inflammation 
in  one  of  his  tonfils.  Having  fupped  as  ufual,  he  went  to  bed,  and, 
after  a  fliort  deep,  waked  quite  free  from  the  inflammation  in  the 
throat,  but  with  a  great  faintnefs,  attended  with  a  very  quick  and 
fmall  pulfe.  A  glafs  or  two  of  claret,  and  a  bit  of  bread,  removed 
this  faintnefs  for  the  time ;  and,  upon  its  return,  it  was  cured  by  the 
fame  remedy.  For  fome  weeks  after,  he  was  much  troubled  with 
flatulencies  in  his  ftomach  and  bowels,  with  low  fpirits  fometimes, 
tho’  in  a  much  lefs  degree  than  before,  and  did  not  entirely  recover 
liis  health  and  ftrength  in  feveral  months.  The  pain  in  his  heels, 
which  he  had  felt  but  little  of  during  moft  of  this  time,  returned  and 
continued  pretty  conftant  till  the  end  of  Auguft  1757,  when  he  had 
a  flight  fit  of  the  gout,  with  a  fwelling  and  inflammation  in  his  right 
heel.  Since  that  period,  as  well  as  before  it,  he  has  been  often 
troubled  with  a  giddinefs,  and  flying  pains  in  his  head,  arms,  and 
hands,  frequent  pains  in  his  heels,  and  wind  in  xht  primee  vice. 

These  cafes  need  no  comment.  The  fymptoms  with  which  the 
patients  were  affedled  muft  have  proceeded  from  an  irregular  gout, 
the  matter  of  which,  inftead  of  going  to  the  extremities,  wandered 
thro’  the  body.  The  ftomach-complaints  could  not  be  owing  to  any 
tough  phlegm,  or  other  crudities  ;  for  the  lafl:  perfon  had  never,  in 
his  life,  thrown  up  by  a  vomit  any  thing  of  that  kind  ;  and  the  other, 
who  took  feveral  vomits  during  his  illnefs,  never  appeared  to  have 
much  of  a  foul  ftomach  j  nay,  tho’  he  was  often  oppreffed  with  a 

feverc 
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fevere  Eckiiefs,  and  a  naufea  in  the  night  and  morning,  yet  he  grew 
eafy  before  dinner,  and  then  eat  with  as  good  an  appetite  and  dh 
geflion  as  in  his  befh  health. 

From  what  has  been  faid,  it  may  appear,  that  fome  morbid  mat¬ 
ter  in  the  blood,  either  arthritic  or  of  another  kind,  may  be  often  the 
caufe  of  nervous  complaints.  When  this  matter  is  carried  fmooth- 
ly  along  with  the  blood,  without  forming  obftrudlions  in  any  of  the 
veHels,  or  irritating  the  nerves,  it  gives  little  trouble.  When  it  re¬ 
mains  fixed  in  the  extremities,  or  the  mufcular  parts  of  the  trunk, 
of  the  body,  it  will  only  occalion  aching  pains  of  the  goutifli  or  rheu¬ 
matic  kind :  but  when  it  is  depofited  on  fuch  of  the  ^ifcera  as  arc 
very  fenfible  or  by  fympathy  are  apt  ftrongly  to  a£Fe(fl  almofh  the 
whole  body,  it  may  produce  moft  of  thofe  fymptoms  vhich  have 
been  commonly _called  nervous,  hypochondriac,  or  hyfteric  This 
matter  may  in  general  a6f  either  by  its  vifcidity  in  obftru6ling  the 
fmaller  velTels,  and  thereby  ftretching  too  much  their  fenfible  fibres 
and  nervous  filaments,  or  by  its  acrimony  in  difiigreeably  affe(5ling 
the  extremities  of  thofe  nerves  which  it  touches  f ., 

It  is  to  be  obferved  however,  that  the  kind  and  violence  of  the 
fymptoms  occafioned  by  this  morbific  matter,  will  not  only  be  dif¬ 
ferent  according  to  the  parts  which  it  affedls,  but  in  proportion  to 
the  greater  or  lefi^r  natural  delicacy  or  fenfibility  of  the  patient’s 
nerves. 

Hence  it  feems  to  be,  that  men  of  otherway s  hale  and  firong 
conftimtions,  and  fome  rubuft  women,  are  liable  to  a  regular  gout, 
and  but  little  to,  nervous  complaints.  Their  firmer  fibres  and  lefs 
delicate  nerves  do  not  predifpofe  them  to  the  latter,  and  the  firength 

of 

♦  See  above,  p,  530. 

f  It  is  probable,  that  the  morbid  matter  in  the  blood,  producing  nervous  complaints,  ge¬ 
nerally  proves  hurtful  by  its  acrimony,  and  but  rarely  by  its  vifcidity  ;  at  lead  we  know,  thaV 
in  the  fmall  pox,  meafles,  and  continued  fevers,  an  acrimony  in  the  blood,  by  ftimulating 
the  brain  and  nerves,  frequently  produces  a  delirium,  tremors,  twitchings,  convulfions,  and 
other  nervous  fymptoms ;  and  the  horror  febrilis,  or  Ihivering  upon  the  attack  of  a  fever,  is- 
rather  owing  to  a  fpafmodic  contradion  of  the  fmall  velTels,  than  to  an  obftrudion  of  them, 
from  vucid  blood. 
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of  their  dlgeftlve  organs,  and  vafcular  fyftem,  enables  them  t® 
throw  off  the  arthritic  matter  on  the  extremities,  by  which  means 
the  body  is  cleared  of  it. 

Men  of  a  middle  conftitution,  between  the  delicate  and  flrong, 
are,  from  this  morbid  matter,  affected  with  pains  of  the  cold  rheu¬ 
matic  kind,  and  various  nervous  fymptoms  in  a  leffer  degree  ;  and 
fometimes  alfo  with  a  fit  of  the  true  gout.  But  in  them  this  dif- 
temper  is  not  commonly  fo  completely  formed,  as  to  clear  the  ha¬ 
bit  of  the  arthritic  matter,  at  leafl  for  any  confiderable  time  ;  for 
foon  after  the  imperfe(ft  fit  of  the  gout,  their  old  complaints  begin, 
to  return. 

On  the  other  hand,  women  of  a  more  delicate  habit,  and  men  of 
weak  fibres  and  very  fenfible  nerves,  have  more  rarely  any  diforder 
like  the  true  gout ;  either  becaufe  in  fuch  conftitutions  the  arthri¬ 
tic  matter  is  imperfedlly  formed ;  or,  what  is  more  probable,  be¬ 
caufe  the  vital  organs  are  unable  to  throw  it  off  upon  the  joints 
and  extremities.  Hence  this  morbid  caufe  in  the  blood,  inflead  of 
being  depofited  on  the  aponeurofes^  tendons,  ligaments,  and  mem¬ 
branes  of  the  feet,  hands,  or  other  joints,  falls  upon  different  parts  of 
the  body,  and  produces  fymptoms  almoft  as  different  as  are  the  parts 
which  it  attacks.  Such,  for  inflance,  are  the  flying  pains,  fpafmo- 
dic  contradlions,  and  fudden  fenfations  of  heat  and  cold  in  the 
mufcles  and  exterior  parts  of  the  body.  A  want  of  appetite,  or 
too  great  craving  and  faintnefs,  a  naiijea  or  vomiting,  flatulent 
fwellings,  borhorygnii^  watching,  low  fpirits,  cramps,  convullions, 
and  violent  pains  in  the  ftomach  and  bowels.  An  increafed  fecre- 
tion  of  faliva,  from  an  irritation  of  the  veffels  of  the  falivary  glands. 
The  globus  hyjiericus  in  the  gullet.  A  fpafmodic  afthma  in  the  lungs. 
Palpitations  and  irregular  motions  in  the  heart.  An  exceflive  flow 
of  pale  urine,  or  fometimes  nephritic  pains  in  the  kidneys.  A  he^ 
micrania,  the  clavis  hyjiericus,  or  fliooting  pains  in  the  head.  Be- 
fides  thefe,  I  have  feen  many  other  fymptoms,  occafioned  by  an  im- 
perfe(5l  or  an  irregular  gout,  fuch  as  a  delirium  and  mania,  an  inflam¬ 
mation  in  one  of  the  tonfils,  a  troublefome  dyfuria  ;  a  violent  itching 
between  the  toesj  afevere  pain  about  the  cartilago  enJiJ'ormis^TQtxxrning 

twice 
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twice  or  thrice  a-day,  efpecially  upon  any  ftrong  affedlion  of  the 
mind,  or  effort  of  the  body,  and  fometiines  attended  with  a  painful 
fenfation  in  the  middle  of  each  arm ;  a  fenfe  of  a  burning  heat  o- 
ver  the  whole  furface  of  the  body,  except  the  legs,  while,  in  the 
mean  time,  the  fldn  was  fcarce  fenfibly  hotter  than  in  a  Rate  of 
health,  and  the  pulfe  was  under  8o  in  a  minute.  In  one  patient  I 
met  with  a  flight,  but  frequently  returning  gonorrhoea^  from  a  gouty 
humour  falling  on  the  nerves  or  veflels  of  the  urethra  j  and  in  an¬ 
other  an  uneafy  itching  of  the  Jcrotum,  I  have  feen  three  cafes  of 
a  fliarp  pain  in  the  tefticles  from  the  fame  caufe.  In  one  of  thefe 
there  was  a  conflderable  fwelling  along  with  the  pain,  both  which 
went  off  upon  the  gout  coming  into  both  the  feet. 

All  this  is  confirmed  by  obferving,  that  perfons  who  have  been 
but  little  troubled  before  with  thofe  fymptoms  commonly  called 
nervous,  upon  the  rheumatic  or  rather  gouty  pains  leaving  their 
feet,  hands,  or  loins,  have  been  feized  with  an  irregular  intermit¬ 
ting  pulfe,  giddinefs,  faintnefs,  difficulty  in  breathing,  naufea,  and 
vomiting,  flatulence  in  the  ftomach  and  bowels,  depreffion  of  fpi- 
rits,  and  other  fymptoms  of  the  like  kind 

Such  complaints,  if  the  patient  has  never  had  the  gout,  are  ge¬ 
nerally  called  nervous  ;  but  if  he  has  been  fubjedl  to  it,  are  readily 
enough  afcribed  to  the  arthritic  matter  leaving  the  extremities,  and 
fixing  upon  the  head  or  njifcera  of  the  thorax  or  belly. 

Thts  diflerence,  however,  may  be  obferved,  that  the  fymptoms 
arifing  from  the  retroceffion  of  the  true  gout,  are  generally  more 
violent  than  thofe  which  are  occafioned  by  a  rheumatic  or  imper- 
fedl  arthritic  humour  wandering  thro’  the  body. 

Upon  the  whole,  it  may  appear,  that  one  very  frequent  occafio- 
nal  caufe  of  many  nervous,  hypochondriac,  and  hyfteric  fymptoms, 

4  B  is 

•  As  the  arthritic  matter  afre<rting  the  nerves  of  the  ftomach,  not  only  occafions  the  fymp¬ 
toms  now  mentioned,  but  iometimes  extraordinary  languors,  an  univerfal  debility,  anxiety, 
and  faintings ;  it  is  noways  improbable,,  that  the  fudden  death  of  feveral,  fubjedl  to  a  wan¬ 
dering  gout,  may  have  been  fometimes  owing  to  its  affecting  the  nerves  of  the  ftornach  at 
once,  and  in  fo  ftrong  a  manner,  as  not  only  to  occafion  fainting,  but  a  total  fufpenfion  of  the 
mouen  of  the  heart :  and  this  will  appear  ftill  more  probable  by  oblerving,  that  fuch  per¬ 
fons 
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is  fome  acrid  matter  in  the  blood,  commonly  no  other  than  the  ar¬ 
thritic  humour,  the  caufe  likewife  of  the  chronic  rheumatifm  and 
true  gout 

It  may  be  proper  to  obferve,  that,  altho’  a  gouty  humour  in  the 
blood  may  be  much  oftener  the  caufe  of  nervous  fymptoms  in  men 
than  in  women  ;  yet  in  the  latter  many  complaints  of  this  kind  do 
certainly  flow  from  that  fource.  Of  this  I  could  relate  many  in- 
ftances  which  have  occurred  in  my  pradlice  5  but,  that  I  may  not 
be  tedious,  I  fhall  only  mention  one. 

A  lady  aged  60,  of  a  delicate  conftitution,  and  who  had  been  of¬ 
ten  liable  to  complaints  in  her  ftomach,  upon  her  becoming  free 
from  flight  rheumatic  pains,  which  flie  ufed  to  feel  in  her  arms, 
began  to  be  affecfted  with  an  averfion  to  food,  a  fevere  ficknefs,  and 

fometimes  a  vomiting  5  an  acute,  or  burning  pain  in  her  ftomach, 

ibmetimes 

Tons  have  often,  immediately  before  their  death,  complained  of  a  fharp  pain  or  ficknefs  or  other 
unufual  fenfation  in  their  flomach.  In  fuch  cafes,  the  caufe  of  death  will  be,  in  vain,  fought 
for  In  the  heart,  lungs,  brain,  or,  indeed,  in  any  other  part  of  the  body ;  for  the  arthritic 
matter  affeding  the  ftomach  is  too  fubtile  to  be  feen,  although  aflive  enough  to  deftroy. 

*  It  may  be  objefted,  that  nervous  and  hyfteric  complaints  cannot  be  owing  to  any  noxious 
matter  in  the  blood  or  finer  fluids,  fince  violent  pains  and  other  fymptoms  of  this  kind  are  ob- 
ferved  to  ftiift  fo  fuddenly  from  one  place  to  another,  that  we  can  fcarcely  conceive  this  to  be 
owing  to  the  tranflation  of  any  morbid  matter.  But  altho’  here,  as  well  as  on  many  other  oc- 
cafions,  we  are  obliged  to  own  our  ignorance,  yet  we  have  no  more  reafon  to  deny  that  ner¬ 
vous,  fpafmodic,  or  hyfteric  diforders  are  owing  to  fome  acrid  humour  irritating  the  nerves 
of  the  parts  affeded,  or  of  fome  other  parts  with  which  they  have  a  remarkable  fympathy, 
than  that  the  gout  or  rheumatifm  proceed  from  fuch  a  caufe,  becaufe  they  often  move  fud¬ 
denly  from  one  place  to  another,  efpecially  upon  the  Imprudent  application  of  topical  reme¬ 
dies.  When  the  gout  leaves  the  head  or  ftomach,  and  immediately  felzes  the  feet;  is  the 
arthritic  matter,  which  afFc<fted  the  veffels  of  the  former  parts,  inftantly  carried  to  the  latter  ? 
Or,  is  it  not  more  reafonable  to  fuppofe,  that  the  gouty  matter,  which  abounds  in  the  blood 
or  finer  fluids,  as  foon  as  it  falls  particularly  on  the  feet,  by  exciting  a  great  pain  there,  leflens 
or  deftroys  the  diforder  in  the  ftomach  or  head  ;  and,  perhaps,  by  removing  fome  fpafmodic 
contradlion  in  their  very  fmall  veffels,  allows  the  gouty  matter  that  was  fixed  in  them  to 
pafs  through,  and  mix  itfelf  with  the  general  mafs  of  fluids  ?  It  is  further  to  be  obferved, 
that  many  fymptoms  of  the  nervous  or  hyfteric  kind  feera  to  be  owing,  not  to  any  acrid  mat¬ 
ter  immediately  irritating  the  parts  which  fuffer,  but  only  affefting  the  ftomach  and  inte- 
ftines ;  whence,  by  means  of  their  remarkable  fympathy  with  moft  other  parts  of  the  bo¬ 
dy,  a  variety  of  fymptoms  is  occafioned,  which  either  increafe  or  abate,  or  fliift  from  place 
to  place,  according  as  the  of  the  firft  paflages  are  varioufly  affeded. 
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fomedmes  flilfdng  from  it  to  her  bowels  ;  flatulence,  belching,  pal¬ 
pitations,  and,  on  fome  occafions,  a  fenfe  of  faintnefs  at  the  fto- 
mach,  or  a  difficulty  of  breathing  :  After  being  affedled  with  thefe 
various  fymptoms,  which  fucceeded  one  another,  without  any  regu¬ 
larity,  for  three  or  four  weeks,  or  longer,  they  generally  abated-, 
and  fomedmes  went  quite  off,  upon  lliarp  pains  coming  into  the 
thighs,  legs,  and  feet,  which  lafh  not  only  felt  hot,  but  were  often 
dwelled.  I  fhall  only  add,  that,  as  in  thofe  women  w^ho  were  quite 
regular  as  to  the  monthly  evacuation,  or  long  pad  that  time  of  life 
when  it  naturally  ceafes,  I  have  found  hyfteric  complaints  to  be 
owing  very  often  to  a  rheumatic  or  gouty  humour  affeding  them 
differently  at  different  times  fo  the  mod  attentive  obfervation 
has  convinced  me,  that  by  far  the  mod  frequent  caufe  of  the  hypo¬ 
chondriac  difeafe  in  men  is  no  other  than  a  humour  of  the  fame  kind 
affeding  chiedy  the  nerves  of  the  domach  and  bowels,  which,  from 
an  original  weaknefs,  had  been  more  expofed  to  its  attacks  than 
the  other  parts  of  the  body.  This  humour,  in  thofe  of  a  melan¬ 
cholic  temperament,  befides  other  fymptoms,  generally  occafions 
watching,  timidity,  a  great  depreffion  of  fpirits,  and  fometimes  very 
uneafy  didrading  thoughts.  In  others  of  a  different  conditution, 
the  fame  caufe  produces  a  variety  of  complaints  in  the  domach 
and  bowels,  and  other  parts  of  the  body,  with  much  lefs  watch*- 
ing,  and  without  any  great  degree  of  low  fpirits. 

The  arthritic  matter  may  be  bred,  either  in  confequence  of  fome 
hereditary  defed  in  the  conditution,  or  from  high  living  ;  where¬ 
by  the  domach  and  bowels  are  fo  weakened,  or  loaded  with  rich, 
heavy,  or  hot  aliments,  as  to  convey  very  improper  chyle  into  the 
blood. 

Physigiaks  have  widely  differed  about  the  nature  of  that  hu^ 
mour  which  is  the  caufe  of  the  gout ;  fome  making  it  tartareous  or 
acid,  others  urinous  or  alkaline.  But,  fenfible  how  vain  all  fucli 
difquifitions  are,  I  fhall  not  attempt  to  define  the  nature  of  that 
noxious  matter  in  the  blood,  fo  often  the  caufe  of  nervous,  hypo¬ 
chondriac,  and  hyderic  diforders,  further  than  as  I  have  already 
endeavoured  to  fhew,  that  it  is  mod  commonly  of  the  arthritic  kind;: 

4  B  2  ,  And. 
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And  I  fliall  now  add,  that  it  may  be  fometimes  a  fcorbutic  or  fcro- 
phulous  taint,  or  fome  other  fault  in  confequence  of  other  difeafes 
imperfe(5lly  cured.  Indeed,  there  is  no  reafon  to  believe,  that  what¬ 
ever  is  hurtful  to  the  human  body,  muft  be  either  acid  or  alkaline, 
or  of  fome  other  known  fpecies  of  acrimony.  What  is  the  acri¬ 
mony  of  ipecacuanha^  antimonial  wine,  of  femen  hyofcyami,  opium^ 
rhus^  myrtifolla  Monfpeliaca^  and  of  the  roots  of  the  cicuta  aquatica  ? 
Moil  of  thefe  fubilances  ihew  no  remarkable  fharpnefs,  or  pungen¬ 
cy  to  the  taile  ;  and  yet,  when  received  into  the  ilomach,  they 
quickly  occaiion  either  iicknefs  and  vomiting,  raving,  or  infeniibility, 
epileptic  fits,  or  even  death.  What  peculiar  acrimony  have  the  efflu- 
njia  of  muik,  ambergreafe,  or  a  pale  rofe,  which  throw  fome  deli¬ 
cate  women  into  hyileric  fits  I  In  like  manner,  with  regard  to  that 
morbid  matter  in  the  blood,  the  caufe  of  fo  many  nervous  com¬ 
plaints,  and  even  of  the  gout,  all  we  know  is,  that  it  is  apt  to  flick 
in  the  fmaller  veffels ;  that  it  difagreeably  aflecls  the  nerves  as  often, 
as  it  falls  upon  them,  and  thereby  occafions  various  fymptoms,  more 
or  lefs  violent,  according  to  the  greater  or  leffer  fenfibility  of  the 
parts  affedted,  and  the  conflitution  of  the  patient :  But  in  what 
manner,  or  by  means  of  what  particular  kind  of  acrimony,  it  pro¬ 
duces  thefe  effedis,  we  are  yet  entirely  ignorant,  and  indeed  likely 
to  continue  fo. 

II.  A  fecond  occafional  caufe  exciting  nervous  diforders,  may  be 
the  retention  of  fome  accuftomed  evacuation,  fuch  as  the  menfes  or 
hsemorrhoids. 

The  naufea^  vomiting,  depraved  appetite,  faintings,  and  other 
complaints  to  which  many  women  are  liable  for  fome  months  af¬ 
ter  conception,  fhew  that  a  change  of  the  circulation  in  the  womb, 
an  obftrudion  and  diflenfion  of  its  veffels,  or  whatever  irritates  the 
uterine  nerves,  may  produce  many  of  thofe  fymptoms  commonly 
called  nervous  or  hyfteric.  The  fame  remark  may  be  made  upon 
the  various  diforders  which  happen  upon  the  fuppreffion,  diminution, 
or  irregularity  of  the  menfes,  and  at  that  time  of  life  when  this  eva¬ 
cuation  ceafes.  ^Tis  true,  thefe  complaints  are  much  lefs  remark¬ 
able 
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able  in  fome  than  in  others:  Thus,  while  many  are  only  affe(5led 
with  a  naufea,  want  of  appetite,  flatulence  in  the  flomach  and  bow¬ 
els,  a  cough,  difficulty  in  breathing,  headach,  or  flying  pains  thro* 
the  body ;  there  are  others,  who,  befides  feveral  of  thefe  fymptoms 
in  a  higher  degree,  are  alfo  fubjedl  to  uncommon  hemorrhages, 
fain  tings,  and  violent  hyfleric  convulfions,  on  account  of  a  greater 
delicacy  and  mobility  of  their  nervous  fyflem. 

An  obflrudlion  or  fuppreffion  of  the  rnenfes  may  produce  nervous 
or  hyfleric  diforders,  either  from  the  fympathy  of  the  womb  with 
the  other  parts,  from  a  redundancy  of  blood,  or  from  the  retention 
of  fomething  hurtful  to  the  nerves. 

1.  That  many  parts  of  the  body  may  be  affedled  thro’  the  con- 
fent  of  their  nerves  with  thofe  of  the  womb,  will  not  appear  im¬ 
probable,  after  what  has  been  faid  of  the  remarkable  fympathy  that 
takes  place  between  the  various  parts  of  the  body  *.  But  it  may 
be  proper  to  obferve,  that  when  the  menfes  are  obflriufled,  the  flo¬ 
mach  generally  fuffers  firfl,  and,  by  means*  of  its  confent  with  al- 
mofl  every  part  of  the  body,  gives  rife  to  many  of  the  complaints 
which  follow.  Thus  the  hyfleric  convulfions,  and  other  violent 
fymptoms,  which  are  fometimes  occafioned  by  a  fudden  floppage 
of  the  menfes^  do  not  feem  to  proceed  immediately  from  the  ntenis^ 
but  commonly  from  the  flomach  and  bowels,  whofe  nerves  are  firfl 
affedled  either  by  their  fympathy  with  thofe  of  the  womb,  or  by  the 
blood  which  fliould  have  been  difcharged  by  this  organ  being  part¬ 
ly  turned  upon  the  alimentary  canal.  For, 

2.  Altho’  it  is  probable  that  the  menflrual  evacuation  is  not 
owing  to  a  general  plethora  or  increafe  of  the  mafs  of  blood  at  the 
end  of  every  month,  but  to  the  particular  flru(5lure  of  the  womb  ; 
yet  as  the  body,  after  being  long  accuflomed  to  any  regular  evacua¬ 
tion,  fcldom  fails  to  fuffer  from  a  floppage  of  it;  fo  it  is  not  to  be 
doubted,  that  in  women,  and  efpecially  in  the  more  fanguine,  fome 
degree  of  a  plethora  may  be  often  the  confequence  of  a  fuppreffion 
of  tlie  menfes.  Agreeably  to  this  we  obferve,  that  bleeding  is  often 

the 

#  See  above,  chap,  i.  No.  ii.  (e). 
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the  befl  remedy  for  the  complaints  incident  to  women  at  that  time 
of  life  when  their  courfes  leave  them. 

3.  If  we  conhder,  that,  by  means  of  the  other  excretory  organs,^ 
fome  humour  is  thrown  off,  which  if  retained  would  prove  noxious 
to  the  body,  it  will  not  appear  altogether  improbable,  that  the 
mendrual  evacuation,  when  fupprelTed,  may  become  hurtful  by  its 
quality  as  well  as  quantity  :  And  thisfeems  to  be  confirmed  by  thofe 
uncommon  hasmorrhages  from  the  eyes,  ears,  ends  of  the  fingers, 
and  other  parts,  upon  the  total  fupprefiion  of  the  fnenfes  ;  for  fuch 
hsemorrhages  cannot  be  owing  to  a  general  plethora  occafioning  too 
great  a  diftenfion  of  the  whole  vafcular  fyflem  :  were  this  the  cafe,, 
the  vefiels  of  the  lungs  and  other  internal  parts  mufl  burft  before 
any  blood  could  pafs  by  the  pores  of  the  Ikin.  V/hen  one  runs 
faft,  or  walks  up  a  fleep  hill,  the  force  of  the  blood  is  much  more 
increafed  than  it  can  be  from  any  plethora  that  may  be  fuppofed  to. 
happen  to  women  who  are  obflru(5led  j  and  yet  we  never  find  that 
violent  exercife  makes  the  blood  iflue  from  the  points  of  the  fingers, 
or  the  pores  of  meatus  audit orius^  altho’  it  fometimes  occafions 
an  hsemorrhage  from  the  lungs.  Further,  if  a  general  plethora  were 
the  caufe  of  thofe  uncommon  hemorrhages  which  happen  in  con- 
fequence  of  a  fupprefiion  of  the  menfes,  bleeding  would  always  pre¬ 
vent  them  ;  which  however  it  feldom  does..  An  inflance  of  this  I 
had  many  years  fince  in  a  patient,  who,  tho’  fhe  had  lofi:  by  the 
lancet  about  forty  ounces  of  blood  in  the  fpace  of  a  month  ;  yet 
continued  to  have  a  fmall  hemorrhage  from  the  left  ear  once  in 
twelve  or  fourteen  days.  Another  cafe  no  lefs  remarkable,  was 
that  of  a  woman  aged  34,  who,  near  fix  weeks  after  bearing  her 
fecond  child,  to  which  £he  gave  fuck,  was  feized  with  a  pain  in  the 
middle  of  her  fore-arm  ftriking  down  to  the  middle  finger  of  the 
left  hand.  Next  day,  flie  felt  a  pain  in  the  point  of  that  finger 
where  there  had  been  for  two  or  three  days  a  red  fpot,  from  which 
there  ifiued  about  four  ounces  of  blood.  At  the  diftance  of  24 
hours,  file  lofi;  near  an  ounce  of  blood  in  the  fame  manner ;  and  not- 
wichftanding  flie  was  blooded  once  and  again,  yet  for  fome  days, 
almoll  at  the  fame  hour,  this  haemorrhage  returned,  but  always  in 

fmaller 
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fmaller  quantity.  In  this  woman  the  lochia  had  flopped  foon  after 
delivery. 

If  thefe  periodical  evacuations  of  blood  cannot  then  be  accounted 
for  from  a  general  plethora,  is  it  not  probable,  that  when  the  meti' 
fes  are  flopped,  fomething  hurtful  may  be  retained,  which  falling 
on  certain  parts,  in  people  whofe  nervous  fyftem  is  eafily  afFedled, 
may  throw  the  fmall  veffels  of  thofe  parts  into  fuch  violent  alternate 
contradions,  as  to  force  the  red  blood,  inflead  of  the  thinner  fluids, 
thro’  their  dilated  orifices  I  When  in  this  manner  the  offending 
matter  is  moflly  evacuated,  the  extraordinary  motions  of  the  fmall 
veffels,  and  confequently  the  flux  of  blood  from  them,  will  ceafe  *. 

In  like  manner,  thofe  various  other  complaints,  confequent  on  the 
obflrudlion  of  the  menfes,  may  be  often  owing  to  the  quality  of  what 
is  retained,  which  fooh  becoming  acrid,  difagreeably  affecls  the 
nerves  of  thofe  parts  upon  which  it  falls. 

What  has  been  faid  of  obflruded  menfes,  as  the  caufe  of  nervous 
diforders,  may  be,  in  a  great  meafure,  applied  to  the  fuppreflion  of 
the  haemorrhoids,  in  fuch  as  have  been  accuflomed  to  them:  And 
it  may  not  be  amifs,  when  treating  of  the  fuppreffion  of  the  menfes 
and  haemorrhoids,  to  add  the  difeharges  of  iffues,  fetons,  or  other  old 
fores  fuddenly  dried  up,  as  producing  fimilar  effecfls.  Further, 
fince  cold  feet,  or  cold  and  moifture  in  general,  by  flopping  the  per- 
fpiration,  is  obferved  to  increafe  nervous  diforders,  is  it  not  pro¬ 
bable,  that  fome  acrid  matter  may  be  then  retained,  which,  by  fall¬ 
ing  on  the  ftomach  and  other  internal  parts,  fometimes  gives  rife  to 
nervous,  as  well  as  to  other  morbid  fymptoms  ?  Hence  we  find,  that, 
during  the  dry  warm  weather  in  our  climate,  and  the  dry  and  tem¬ 
perate  weather  of  hotter  countries,  the  nervous,  hyfleric,  and  hypo¬ 
chondriac  complaints  are  lefs  frequent  than  at  other  times. 

III.  A  third  general  occafional  caufe  of  nervous  diforders  may  be, 
the  want  of  a  fufficient  quantity  of  blood,  or  of  blood  of  a  proper 

denfity  :  And  hence  it  is,  that  an  immoderate  flux  of  the  merjes,  lo¬ 
chia, 

•  See  above,  chapter  i,  No.  17.  and  llkew'fe  p.  251.  6'r.  where  I  have  endeavoured  to 
fliew,  by  a  variety  of  fafls,  that  the  fmall  veffels,  when  affected  with  any  unulual  Jiimuliisy 
are  agitated  with  uncommon  contra^lioas, 
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chiaj  and  haemorrhoids,  or  any  other  great  hsemorrhage,  will  often 

occahon  violent  fymptoms  of  this  kind. 

Hippocrates  has  obferved,  that  convulhons  may  arife  from 
innanition,  as  well  as  repletion:  And, as  the  flrength  and  firmnefs  of 
the  whole  body  depend  upon  proper  fluids,  and  a  due  quantity  of 
them,  may  not  very  irregular  and  ftrange  diforders  happen  from  a 
want  of  blood,  or  from  a  too  watery  flate  of  it,  efpecially  in  thofe 
whofe  nervous  fyflem  is  very  delicate  and  eaf ly  affedted  ?  For^ 
when  there  does  not  remain  in  the  vefTels  a  quantity  of  blood  fuffi- 
cient  for  carrying  on  the  feveral  functions  in  a  proper  manner,  the 
regular  circulation  of  all  the  fluids  muft  be  difturbed,  and  the  di- 
ftributlon  or  exertion  of  the  nervous  moving  power  will  become  ir¬ 
regular. 

But,  in  whatever  way  great  lofs  of  blood  may  give  rife  to  nervous, 
difeafes,  we  are  fo  certain  of  the  fadl  from  experience,  that  perhaps 
the  following  cafes  in  proof  of  it  may  be  thought  fuperfluous. 

I .  A  young  gentleman  of  1 7  years  of  age,  complaining  of  a  pain 
in  his  right  fide  after  a  fall  from  his  horfe,  was  blooded  very  large¬ 
ly.  Some  days  after,  he  felt  a  coldnefs  in  his  ftomach,  which  was 
foon  fucceeded  by  fits  of  violent  pain  and  fpafms  in  that  part,, 
fometimes  lading  twenty  minutes,  or  half  an  hour,  at  a  time. 
Thefe  fymptoms  returned  after  no  regular  intervals,  but  generally 
twice,  or  oftener,  in  24  hours ;  and  gradually  increafed  to  fuch  a 
height,  that  the  patient  was  obliged  to  be  held  down  in  bed  by  two. 
or  three  people,  in  order  to  prevent  his  tearing  his  hair,  and  doing 
himfelf  other  mifchief.  The  pain  and  cramps  were  always  prece¬ 
ded  with  a  fenfation  of  coldnefs  in  the  domach,  and  frequently  went 
off  in  an  indant.  Ginger  with  hot  brandy  felt  cold  in  the  domacli 
at  the  acceflion  of  the  fit.  After  the  patient  had  differed  in  this 
mmner  for  three  weeks,  the  diforder  gradually  abated ;  and,  by 
ufing  a  few  domachic  medicines,  a  proper  diet,  and  exercife,he  per- 
fe(5lly  recovered. 

On  another  occafion,  after  loflng  a  good  deal  of  blood,  he  was 
attacked  with  the  fame  fymptoms,  but  in  a  much  lefs  violent  de¬ 
gree. 
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2.  A  gentleman  between  40  and  50  years  of  age,  has  been  fubjecfl 
for  thefe  13  years  paft,  to  a  confiderable  dux  of  pale  urine,  efpecial- 
ly  in  the  night,  which  has  fomedmes  continued  for  two  or  three 
weeks,  and  has  not  been  flopped  without  ufing  large  quantities  of 
the  bark,  riding,  and  other  remedies  ;  and  this  has  generally  hap¬ 
pened  to  him,  as  often  as  he  has  been  obliged  to  be  blooded  to  any 
confiderable  quantity,  or  to  have  fweated  much,  and  at  the  fame 
time  to  have  lived  low  for  a  few  days,  in  order  to  get  rid  of  a  cold, 
rheumatifin,  or  other  cafual  diforder. 

3.  A  gentlewoman  in  whom  the  menfes  flow  too  plentifully,  is 
frequently  troubled  with  a  gnawing  pain,  and  iometimes  a  flatulent 
diflendon  of  her  flomach,  when  fhe  is  not  with  child ;  but,  du¬ 
ring  the  time  of  pregnancy,  fhe  is  generally  free  of  any  fuch  com¬ 
plaints. 

4.  In  the  Philofophical  Tranfadlions,  No.  174.  we  have  a  remark¬ 
able  cafe  by  Dr  Cole,  of  a  lady  fubje(fl  to  hyflerics,  who,  after  be¬ 
ing  much  reduced  by  an  uncommon  lofs  of  blood  in  child-bearing, 
was  for  a  long  time  affecfted  with  violent  periodic  convulfions,  ac¬ 
companied  with  a  great  flux  of  limpid  urine,  returning  every  fourth 
or  fifth  day  at  a  certain  hour. 

Under  this  head  of  general  occafional  caufes,  may  alfo  be  compre¬ 
hended  watching,  great  fatigue,  and  exceflive  venery  ;  all  of  which 
not  only  tend  to  break  the  conflitution,  and  difpofe  the  body  to  ner¬ 
vous  difeafes,  but  alfo  to  create  them,  efpecially  in  fuch  as  are  already 
predifpofed  to  them. 

Having  thus  far  treated  of  the  general  occafional  caufes,  we 
fhall  proceed  next  to  mention  the  chief  of  thofe  occafional  caufes 
which  we  call  particular^  from  their  having  their  feat  in  certain 
parts  of  the  body. 
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CHAP.  V. 

Of  the  particular  occafional  Causes  of  Nervous,  Hypochon¬ 
driac,  and  Hysteric  Diforders. 

^ '  HESE  may  be  reduced  to  the  fix  following,  viz, 

I.  Wind 

II.  A  tough  phlegm  >  in  the  ftomach  and  bowels. 

III.  Worms  3 

IV.  Aliments  improper  in  their  quantity  or  quality. 

V.  Scirrhous  or  other  obllrudions  in  the  vifcera  of  the  lower 
belly. 

VI.  Violent  alFedlions  of  the  mind. 

I.  Wind  in  the  ftomach  and  inteftines,  tho'  of  itfelf  a  very  com¬ 
mon  fymptom  in  nervous  diforders,  yet  deferves  a  place  among 
their  occafional  caufes,  as  giving  rife  to  many  uneafy  fenfations. 
Altho’  all  our  food  abounds  more  or  lefs  with  air,  yet  in  the  time  of 
digeftion,  it  is  feldom  feparated  in  fuch  a  quantity  as  to  give  any 
trouble,  unlefs  when  the  ftomach  and  bowels  are  weak,  or  when 
their  nerves  are  endued  with  an  uncommon  fenfibility :  But  in  fuch 
circumftances,  the  complaints  it  occafions  are  various,  fuch  as  want 
of  appetite,  naufea,  faintnefs,  low  fpirits,  watching,  fwelling  of  the 
ftomach  and  bowels,  violent  pains  in  them,  tightnefs,  and  oppref- 
fion  about  the  praecordia^  difficult  breathing,  a  fenfation  of  a  weight 
in  the  ftomach,  belching,  the  globus  hyjiericus^  giddinefs,  flrooting 
pains  in  the  head,  Nay,  I  have  frequently  felt  in  myfelf,  a 

plain  connexion  between  wind  in  the  ^rirnue  and  pains  in  my 

legs 
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legs  and  feet ;  and  the  uneafy  fenfation  fometimes,  as  it  were,  co¬ 
ming  and  going  between  thefe  parts. 

The  manner  in  which  wind  produces  fo  many  and  fuch  various 
complaints,  may  be  underflood  from  its  diflending  the  homach  and 
inteflines,  and  thereby  occafioning  fpafms  in  thofe  parts,  or  other- 
wife  difagreeably  affecfling  their  nerves,  which  have  fo  great  a  fym- 
pathy  with  the  other  parts  of  the  body  *. 

However,  it  may  be  proper  to  obferve,  that  the  effe(fts  of  wind 
in  the  firfl  pafTages  are  not  only  various  in  different  perfons,  but  in 
the  fame  perfon  at  different  times.  In  people  whofe  ftomach  and 
bowels  are  in  a  found  flate,  if  wind  happens  to  be  colle^led,  it 
may  create  fome  uneafinefs,  but  does  not  quicken  their  pulfe,  or 
affecft  them  with  that  difagreeable  fenfation,  anxiety  about  the  prts- 
cordia,  or  depreffion  of  fpirits,  fo  often  its  confequences  in  thofe 
whofe  alimentary  canal  is  endued  with  a  more  delicate  feeling. 

4  G  2  Nay, 


*  See  above,  chap.  i.  No.  ii. 

Some  have  imagined,  that  the  flatulence  produced  in  the  ftomach  and  bowels,  paftes  free* 
ly  by  means  of  the  ablorbent  veins  into  the  blood,  with  w’hich  it  circulates  through  the  bo¬ 
dy,  and  produces  a  variety  of  fymptoms,  fuch  as  (hooting  pains  in  the  head,  the  clavus  hy 
Jiericus,  or  flying  pains  in  the  arms,  legs,  and  other  parts,  palpitations  of  the  heart,  a  flut¬ 
tering  motion  of  fome  of  the  fibres  ot  the  voluntary  mufcles,  and  puify  fwellings  below  the 
fkin.  At  other  times,  when  thefe  complaints  ceafe,  and  the  firft  palfages  fuffer  more  from 
■wind,  they  fuppofe,  that  the  flatulence  finds  a  ready  ■way  from  the  blood  into  the  ftomach 
and  intcftines  by  their  pores  or  exhaling  arteries  This  opinion,  however,  is  ill  founded  ;  for 
experiments  made  on  animals  newly  dead  fhew,  that  neither  the  ftomach  nor  inteftines,  nor 
even  the  peritonaum,  which  is  much  thinner,  are  pervious  to  elaftic  air:  and  we  know,  from 
other  experiments  that  capillary  tubes,  or  abforbent  veflels,  do  not  atthadl  elaftic  air  as 
they  do  watery  firnds;  nay,  fmall  portions  of  air,  when  they  get  into  fuch  tubes,  prevent 
their  attrafling  ;;ny  more  of  other  fluids. 

In  hypochondriac  and  hyfteric  patients,  I  have  obferved  little  fwellings  or  elevations  of  the 
Ikin,  of  a  pale  colour,  and  of  different  fliapes  Thele,  in  a  few  minutes,  acquired  their  full 
fize,  and  alter  half  an  hour  or  more  would  quickly  vanifh.  In  hyfteric  women  alfo,  we  meet 
with  foft  puffy  fwellings  below  the  fkin,  which,  becaufe  of  their  fudden  rifing  and  difappear- 
ance,  have  by  fome  been  alcribed  to  wind  fliifting  from  one  part  of  the  cellular  membrane 
to  another.  But  this  is  no  ways  probable:  and  both  thefe  puffy  fwellings,  and  thofe  rifings 
of  the  fkin,  feem  to  be  owing  to  the  fame  caufe,  viz.  an  increafed  alternate  motion  of  the 
fmall  arteries  of  the  par'^s,  occafioned  by  an  uncommon  irritation  of  them  or  their  nerves ; 
whence  there  muft  happen  an  effullon  of  a  ferous  or  lymphatic  fluid  in  the  fpaces  of  the 
te/a  celhilofa,  or  in  the  Interftices  of  the  fkin,  which,  as  foon  as  the  extraordinary  motion  of  the 
fmall  veffels  ccafes,  will  be  quickly  abforbed ;  and  confequently  thofe  fwellings  will  difappear. 
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Nay,  the  fame  perfons  are,  at  different  times,  very  differently  af- 
fedled  by  wind,  juft  as  the  nerves  of  the  ftomach  and  inteftines 
happen  to  be  more  or  lefs  fenftble,  or  their  feeling  more  or  lefs  dif¬ 
ferent  from  what  it  is  in  a  natural  ftate.  Thus,  when  an  arthritic 
or  rheumatic  humour  in  the  blood  is  turned  upon  thofe  ^ifcera,  the 
wind  produces  a  much  more  unealy  fenfation  than  at  other  times. 

Further,  the  great  diftenfion  of  the  inteftines,  and  fometimes 
alfo  of  the  ftomach,  in  a  tympany,  without  thofe  uneafy  complaints 
that  attend  wind  in  hypochondriac  or  hyfteric  cafes,  Ihews,  that, 
unlefs  there  be  a  particular  indifpofition  of  the  nerves  of  thefe  or¬ 
gans,  flatulence  alone  will  not  give  very  remarkable  difturbance. 

II.  A  tough  phlegm  in  the  ftomach  and  inteftines. 

Patients  generally  imagine,  that  this  is  produced  by  their  food, 
which  they  believe  is  all  turned  into  phlegm :  But  they  are  mifta- 
ken ;  for  while  the  ftomach  remains  difordered,  be  the  aliments 
ever  fo  little  of  a  glutinous  nature,  this  fubftance  will  be  conti¬ 
nually  generated. 

In  the  alimentary  canal,  befides  the  fine  exhaling  arteries,  which 
furnifh  the  gaftric  and  inteftinal  lymph,  there  are  many  fmall 
glands,  which  fecret  a  liquor  of  a  more  glutinous  nature.  In  a 
found  ftate,  this  mucus  is  in  no  greater  quantity  than  what  is  ne- 
ceffary  to  defend  the  delicate  nerves  of  thofe  parts  from  the  heat, 
cold,  acrimony,  or  attrition  of  the  food;  but  when  the  fecreting 
vefl'els  have  loft  their  tone,  or  are  affected  with  an  unnatural  Jii~ 
iniilus^  not  only  the  mucous  glands,  but  alfo  the  exhaling  arteries, 
may  throw  out,  in  a  greater  quantity,  a  vifcid  fluid,  which,  by  ly¬ 
ing  fome  time,  may  acquire  ftill  a  greater  degree  of  cohefion. 

V/hen  much  phlegm  is  colledled  in  the  ftomach  and  inteftines, 
their  nerves  are  rendered  lefs  fenftble  of  the  jihnulus  of  the  aliments, 
their  abforbent  veffels  are  partly  obftrucfted,  and  the  gaftric  and 
inteftinal  lymph  are  more  fparingly  fecreted,  or,  at  leaft,  become 
more  vifcid.  Hence,  the  digeftion  and  abforption  of  the  finer  parts 
of  the  food  are,  in  a  great  meafure,  prevented ;  whilft  this 
phlegm,  by  difagreeably  affe(fting  the  nerves  of  the  alimentary 

canal, 
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canal,  efpecially  when  they  are  in  a  delicate  Rate,  occafions  want 
of  appetite,  fometimes  an  unnatural  craving  for  food,  a  naufea,  da-- 
tulence,  gripes,  and  loofenefs,  cold  and  hot  fits,  a  quick  pulfe,  weak- 
nefs,  faintings,  lowncfs  of  fpirits,  fleepinefs,  fighing,  convulfive 
motions  *,  and  giddinefs.  Nay,  I  have  had  fome  patients  who, 
from  a  vifcid  phelgm  in  their  ftomach,  were  affedted  with  a  flight 
delirium^  and  had  their  eyes  like  thofe  of  people  in  liquor. 

Nor  will  it  appear  ltrange,that  fo  many  and  fuch  different  fymp- 
toms  fhould  proceed  from  a  diforder  in  the  ftomach  and  bowels  on¬ 
ly,  if  we  attend  to  that  fympathy  which  I  have  fo  often  mentioned, 
as  taking  place  between  them  and  the  other  parts  of  the  body. 

III.  Worms  in  the  firft  paifages,  efpecially  in  children,  are  fre¬ 
quently  the  caufe  of  nervous  fymptoms,  fuch  as  great  craving  for 
food,  inflations  of  the  alimentary  canal,  hiccup,  vomiting,  dry 
cough,  difficult  breathing,  fighing,  irregularities  of  the  pulfe,  pal¬ 
pitations,  tremors,  convulfions,  epileptic  fits,  drowfinefs,  raving, 
infenfibility,  <b-c. 

Worms  produce  moft  of  thefe  fymptoms,  by  preventing  the 
proper  digeftion  of  the  food,  or  by  irritating,  with  their  frequent 
motions  or  biting,  the  fenfible  nerves  of  the  ftomach  or  bowels, 
whence  every  other  part  may  be  affected  by  fympathy. 

Sever  A  I.  of  the  above  I'ymptoms  may  alfo  be  occafioned  by  acrid 
humours  in  the  prhn(S  ;  as  will  appear  by  the  following  cafe. 

A  Eoy  of  14  years  of  age,  on  the  12th  of  January  1757,  was 
feized  with  a  pain  in  his  head  and  belly,  and  foon  after  became 
delirious,  and  made  no  anfwer  when  fpokc  to.  AVhen  awake,  he 
fometimes  cried  out  in  a  wild  manner,  as  if  complaining,  or  pray¬ 
ing  to  be  freed  from  his  trouble ;  but  his  words  had  generally  little 
connection.  He  flept  well,  had  a  fharp  appetite,  was  not  coftive, 

and 

*  A  girl  aged  14,  who  had  been  troubled  with  the  chorea  San^ii  Viti,  was  feized  with 
the  meafles.  A  few  days  after  her  recovery,  fhe  had  a  return  of  her  former  dillemper,  which, 
after  it  had  continued  near  a  fortnight  with  little  abatement,  notwithftandihg  the  ufe  of 
feveral  medicines,  was  entirely  removed  in  a  few  days  by  a  natural  loofenefs,  by  which  Ihe 
voided  a  great  deal  of  flimy  fluff  it  may  be  worth  remarking,  that,  during  the  continuance 
of  this  convulfive  diidfider,  her  appetite  was  much  greater  than  ufual. 
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and  his  pulfe  was  full  and  flow,  but  fomewhat  irregular,  Thefe 
fymptoms  continued  till  the  i6th  of  January,  when  I  faw  him  firfl, 
and  ordered  feven  ounces  of  blood  to  be  taken  away,  a  blifler  to  be 
applied  between  his  flioulders,  and  a  clyfter  to  be  injedied.  On  the 
17th,  no  better:  the  blifler  had  occafioned  a  ftrangury.  On  the 
1 8th,  took  a  bolus  of  calomel  and  rhubarb,  but  foon  vomited  it 
up  again.  On  the  1 9th,  fwallowed  five  grains  of  calomel  at  bed¬ 
time,  and  next  morning  had  three  (tools,  after  which  he  became 
much  more  fenfible,  but  (till  complained  of  his  head:  21  ft,  had  a 
natural  (tool  in  which  were  two  fmall  worms  of  the  afearides  kind. 
Upon  this  he  was  ordered  p^dvis  jiannl^  and  another  dofe  of  calomel 
and  rhubarb,  which  brought  away  a  great  deal  of  flime,  but  no 
worms.  On  the  25th  he  was  free  from  all  his  complaints. 

This  patient  in  July  1758,  having  had  a  return  of  the  fymp¬ 
toms  above  mentioned,  he  was  blooded  without  any  benefit ;  but 
was  greatly  relieved  by  a  dofe  of  rhubarb  and  calomel,  and  en¬ 
tirely  cured  by  a  repetition  of  it,  altho’no  worms  were  found  in  his 
ftools.  At  this  time,  as  well  as  in  his  former  illnefs,  he  had  a 
greater  appetite  than  ufual,  efpecially  when  the  difeafe  began  to 
yield. 

IV.  Aliments  Improper  in  their  quantity  or  quality. 

The  moft  wholefome  food,  in  too  great  a  quantity,  opprefles  the 
ftomach  and  bowels,  is  not  properly  digefted,  but  becomes  either 
acid  or  putrid,  and  generates  much  wind  ;  whence  the  nerves  of 
thofe  parts  being  difagreeably  affecfled,  a  variety  of  complaints  are 
produced. 

On  the  other  hand,  the  want  of  a  due  quantity  of  aliments  occa- 
fions  faintnefs  and  wind,  and,  in  time,  fo  much  weakens  the 
ftomach  and  bowels,  as  to  render  them  unfit  either  to  receive 
or  to  digeft  what  is  neceftary  for  fupporting  the  body. 

But  altho’  food  be  taken  with  neither  too  full  nor  too  fparing  a 
hand,  yet  its  quality  may  difpofe  it  to  produce  nervous  diforders. 
Thus  high-feafoned  and  heavy  meats,  ftrong  fauces,  and  wines,  will 
not  only,  by  degrees,  enervate  the  tone  of  the  ftomach,  and  pre¬ 
vent 
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vent  or  diftroy  the  natural  feeling  of  its  nerves,  but  will  corrupt  the 
blood,  perhaps  breed  the  arthritic  matter,  and  bring  on  a  difeafed 
Rate  of  the  whole  body.  On  the  contrary,  a  watery  and  flatulent 
diet,  by  difagreeably  afFe(5ling  the  nerves  of  the  firft  paffages,  gene¬ 
rating  a  great  deal  of  wind,  and  not  affording  proper  nourifli- 
ment,  will  be  the  caufe  of  many  ailments. 

It  is,  however,  to  be  obferved,  that  aliments,  either  hurtful  in 
their  nature  or  quantity,  will  chiefly  produce  nervous  fymptoms 
in  thofe,  who,  from  the  peculiar  Rate  of  their  alimentary  canal, 
are  moR  liable  to  Rich  diforders. 

Thus,  wind  or  crudities  in  the  primts  occafioned  by  diet, 
will  often  give  no  great  uneafinefs  to  thofe  of  firm  nerves,  and 
'whofe  Romach  and  bowels  are  Rrong ;  but  in  more  delicate 
people,  on  account  of  the  particular  fenfibility  of  thefe  organs,. 
Rich  caufes  will  either  excite  painful  fpafms,  or  other  difagreeable 
fenfations,  attended  with  lownefs  of  fpirits. 

I  obferved  above,  that  in  fome  the  Romach  becomes  fo  very 
delicate,  that  even  a  fudden  change  of  poRure  will  be  apt  to  occa- 
Ron  a  naufea  or  vomiting :  and  there  are  others,  who,  when  their 
Romach  is  empty,  efpecially  after  a  late  error  in  diet,  feel  an  un- 
cafy  craving,  faintnefs,  and  giddinefs,  which  fymptoms  are 
almoR  as  certainly  relieved  by  a  little  folid  food,  or  a  glafs  of 
wine,  as  pain  is  by  opiunu  To  this  faintnefs  and  difagreeable  fen- 
Ration  in  the  Romach,  when  empty,  thofe  are  moR  liable  who, 
befides  a  particular  weaknefs  of  that  organ,  carry  an  arthritic 
matter  in  their  blood  frequently  afiedting  it. 

V.  Scirrhous,  or  other  obRrudlions  in  the  Romach,  in- 
teRines,  liver,  fpleen,  pancreas,  mefentery,  uterus,  and  ovaria,  of¬ 
ten  produce  fymptoms  of  the  hypochondriac  or  hyReric  kind  ;  fuch 
as  want  of  appetite,  naufea,  cramps  in  the  Romach,  vomiting, 
fometimes  of  a  black  or  bloody  coloured  matter,  flatulence,  and 
crudities  in  the  firR  paflliges,  hecRic  heats,  cold  fweats,  low  fpirits, 
and  other  complaints,  more  or  lefs  violent,  according  as  the  pa¬ 
tient’s  nerves  are  more  or  lefs  delicate. 
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Suck  obflrucfllons  in  tlie  llomach  and  bowels  feem  to  occafion 
many  of  the  above  efFedls,  by  hindering  the  free  circulation  of  the 
fluids  through  thefe  parts,  by  affedling  their  nerves  with  an  uneafy 
fenfation,  and  by  preventing  digeftion.  In  the  liver  and  fpleen,by  im« 
peding  the  fecretion  of  bile,  and,  by  their  weight,  occafioning  a  dif- 
agrecable  fenfation,  not  only  in  thefe,  but  the  neighbouring  parts 
by  fympathy  In  the  mefentery,  by  preventing  the  further  pre¬ 
paration  of  the  chyle,  and  its  courfe  towards  the  thoracic  dudl.  In 
the  uterus  and  ovaria^  by  diflurbing  the  functions  of  thefe  parts,  and 
by  confent  affe(5ling  the  ftomach  and  bowels.  Further,  hard  fwell- 
ings  in  the  uterus^  or  other  abdominal  vifcera^  by  irritating  fuch 
nerves  as  are  contiguous  to  them  more  at  one 'time  than  another, 
may  give  rife  to  fpafmodic  contraiflions  of  the  inteflines  in  fome 
parts,  and  flatulent  diflenfions  of  them  in  others,  and  may  fo  affedl 
the  whole  nervous  fyftem  as  to  occafion  hyfleric  faintings  and  con- 
vulfions. 

As  obftrudtions  in  the  ftomach,  liver,  <6*r.  may  be  often  the  caufe 
of  low  fpirits ;  fo,  on  the  other  hand,  melancholy,  or  long  conti¬ 
nued  grief,  frequently  gives  rife  to  hypochondriac  and  hyfteric  com¬ 
plaints,  and  fometimes  to  obftrudlions  in  thofe  nnfcera.  For  fuch 
a  ftate  of  the  mind  not  only  diforders  the  nerves  of  the  ftomach, 
liver,  and  bowels,  and  occafions  a  want  of  appetite  and  digeftion, 
with  its  various  confequences  ;  but,  by  means  of  the  agency  of 
thofe  nerves, it  may  alfo  produce,  in  fome  of  the  fmall  veflels  of  thefe 
^Ifcera^  fuch  a  fixed  fpafmodic  contraction,  as  to  lay  the  founda¬ 
tion  of  an  irrefolvable  obftruCtion ;  in  much  the  fame  manner  as  a 
fudden  fright  has  given  rife  to  a  fcirrhus,  and  afterwards  to  a  cancer 
in  the  breaft.  Further,  the  flow  interrupted  breathing,  and  the  fe- 
dentary  life  of  thofe  who  are  much  affecfted  with  grief,  will  make 
the  fluids  more  apt  to  ftagnate,  and  confequently  to  form  obftruc- 
tions  in  the  fmall  veftels  of  the  hypochondriac  ^ifcera, 

I.  A 

«  In  the  bodies  of  thofe  who  have  died  of  the  hypochondriac  difeafe,  the  meferaic,  and 
other  veins  which  meet  to  form  the  vena  portarum,  have  been  often  found  greatly  diftended 
with  blood.  But  this  diftenfion  of  thoie  veins,  if  any  thing  preternatural,  was  probably  on¬ 
ly  a  confequence  of  fome  obftruftion  in  the  liver,  and  not  to  be  reckoned,  as  it  has  been  bjr 
fome  authors,  the  caufe  of  that  diftemper. 
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I.  A  gentleman  aged  6o,  who  had  been  above  three  years  fub- 
je6l  to  cramps  and  pains  in  his  ftomach,  want  of  appetite,  belch¬ 
ing,  fits  of  ficknefs  and  vomiting,  began,  in  fpring  1748,  to  throw 
np  a  dark-coloured  liquor  like  coffee-grounds,  and  to  void  the  fame 
by  flool.  In  the  end  of  April  174^,  he  vomited  a  greater  quanti¬ 
ty  of  this  black  fluff  than  ever,  and  foon  after  he  threw  up  about 
an  Englifh  quart  of  blood,  moflly  clotted,  which  reduced  him  fo 
low,  that  he  never  recovered  his  defh  or  colour.  Throughout  the 
fummer,  he  continued  in  a  declining  way,  being  much  oppreffed 
with  belching,  ficknefs  at  the  ftomach,  and  frequent  retchings  to 
vomit,  tho’  rarely  bringing  up  any  thing,  but  a  tough  phlegm,  till 
the  beginning  of  Odlober,  when,  after  fevere  ficknefs,  he  one  morn¬ 
ing  vomited  a  great  deal  of  blackifli  coloured  fluff,  and  in  the  even¬ 
ing  a  confiderable  quantity  of  clotted  blood.  Oh  the  1 5th  of  this 
month,  about  eleven  in  the  forenoon,  after  retching  to  vomit,  he 
complained  fuddenly  of  a  fharp  pain  below  the  falfe  ribs  of  his  left 
fide  :  immediately  after  which,  his  pulfe  began  to  fink,  and  he  died 
at  two  o’clock. 

His  body  being  opened,  the  coats  of  the  ftomach  were  found 
thick  and  fcirrhous  in  feveral  parts,  efpecially  about  its  left  orifice. 
In  thofe  morbid  parts  feveral  fmall  ulcerations  and  chops  were  ob- 
ferved,  and  near  the  bottom  of  the  ftomach  a  hole  as  broad  as  a 
fliilling.  This  part,  which  had  been  thinner  than  the  reft  of  the 
ftomach,  feems  to  have  given  way  on  the  morning  before  the  patient 
died,  and  the  laceration  was  probably  the  caufe  of  that  fliarp  pain  he 
complained  of  in  his  left  fide.  There  was  nothing  in  the  ftomach, 
as  all  its  contents  had  been  emptied  into  the  cavity  of  the  abdomen. 

It  can  hardly  be  doubted,  that  the  black-coloured  liquor,  which 
this  patient  frequently  vomited,  as  well  as  the  clotted  blood,  came 
from  the  veftels  of  thofe  fcirrhous  parts  of  the  ftomach,  in  which 
the  fmall  ulcerations  and  chops  were  obferved.  The  blood  tnat 
ouzes  flowly  into  the  ftomach  from  very  fmall  veftels,  may  lie  for  a 
confiderable  time  before  it  is  thrown  up,  and  acquire  a  dark  brown 
or  blackifh  colour  5  but  when  it  flows  in  greater  quantity,  and  from 
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larger  veffels,  it  is  vomited  up,  either  partly  coagulated,  or  quite 
fluid,  if  it  has  remained  only  a  very  little  time  in  the  flomach. 

It  may  be  proper  to  obferve,  that  the  black  as  well  as  bloody 
vomitings  were  probably  increafed,  if  not  firft  occafioned  by  the 
frequent  emetics  which  the  patient  had  taken  to  remove  the  fick- 
nefs,  want  of  appetite,  and  other  complaints  of  his  ftomach ;  and 
undoubtedly  whenever  there  is  a  confirmed  fcirrhus  in  the  flomach, 
flrong  vomits  muft  increafe,  exalperate,  or  inflame  it,  and  pro¬ 
bably  break  fome  of  the  vefTels  leading  to  the  tumor.  In  fuch 
cafes  therefore,  inflead  of  ipcacuanha  and  antimonials,  the  patients 
fliould  ufe  nothing  but  warm  water,  or  a  decodlion  of  camomile- 
dowers,  which  will  be  fufficient  to  relieve  the  flomach  when  foul, 
without  occafioning  fuch  violent  convulfive  contradlions  in  it  as  the 
flronger  emetics  do. 

2.  A  maiden  gentlewoman  about  30  years  of  age,  in  September 
1755,  began  to  complain  of  want  of  appetite,  and  wind  in  her  flo¬ 
mach,  and  lofl  her  flelh  and  flrength.  From  the  beginning  of 
March  following,  her  pulfe  became  quicker  than  natural,  and  flie 
then  began  to  bring  up  every  thing  flie  fwallowed,  two  or  three  hours 
after  ;  and  feldom  went  to  flool  without  a  clyfter.  When  her  flo¬ 
mach  was  empty  of  vidluals,  fhe  threw  up  tough  phlegm,  which, 
a  few  days  before  her  death,  was  mixed  with  fome  blackifh  matter. 
She  never  complained  of  any  acute  pain,  but  only  of  an  uneafinefs 
and  tightnefs  about  the  ftomach.  Her  bowels  were  much  diftend- 
ed  with  wind,  which  gave  her  a  great  deal  of  trouble ;  and  the  air 
fhifting  frequently  from  one  place  to  another,  produced  confiderable 
dwellings,  which  could  be  eafily  felt  outwardly.  After  trying  va¬ 
rious  medicines  to  little  purpofe,  fhe  died  about  the  end  of  May. 

Upon  opening  her  body,  the  colon  was  obferved  to  be  much 
contradled  in  feveral  places,  and,  in  the  right  fidcy  to  adhere  to 
the  peritonaeum  ;  but  the  chief  caufe  of  her  complaints  and  death 
appeared  to  be  a  feirrhous  tumor,  which  fpread  over  the  whole  pylo-* 
riis^  and  afmall  part  of  the  ftomach  adjoining  to  it.  The  fides  of  the 
pylorus  confifted  of  a  firm  cartilaginous  fubftance,  near  an  inch 
thick,  and  the  pafTage  was  fo  ftraitened  as  fcarcely  to  admit  a 
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quill.  On  the  infide  of  the  pylorus  were  found  fome  fmall  chops 
and  inequalities,  from  which,  as  I  imagine,  a  conliderable  part 
of  the  phlegm  which  (he  vomited  might  come.  Be  that  as  it  will, 
it  is  fcarce  to  be  doubted,  that  the  black-coloured  (luff  was  furniih- 
ed  by  the  mouths  of  the  fmall  blood-veffels  in  thofe  ruptured  parts 
of  the  pylorus.  If  thefe  veilels  had  been  larger,  this  matter  would 
have  had  more  of  a  dark  brown,  or  redilh  colour;  or  blood  itl’elf, 
either  fluid  or  clotted,  would  have  fometimes  appeared.  At  no  rate 
could  this  matter  come  from  the  liver  ;  for  that  part  was  found: 
nor,  fuppofing  it  otherwife,  could  any  thing  have  eafily  pafled  from 
the  duodenum  into  the  flomach,  on  account  of  the  ftraitnefs  of  the 
pylorus, 

3.  A  female  child,  which  from  its  birth  had  been  aflllcfled  with 
wind,  gripes,  and  violent  convulflons,  died  at  the  age  of  five 
months,  after  many  remedies  had  been  ufed  unfuccefsfully.  No¬ 
thing  preternatural  was  difcovered  upon  diflection,  except  a  por¬ 
tion  of  the  colon,  about  five  inches  in  length,  quite  fcirrhous. 

4.  A  gentlewoman,  who  had  born  feveral  children,  and  had  been 
generally  healthy,  in  the  i’pth  year  of  her  age,  ten  years  after  the 
menfes  had  left  her,  began  to  complain  of  pains  in  her  back,  groins, 
and  belly,  above  the  os  pubis,  the  violence  of  which  brought  on  the 

Jluor  alhus,  and  frequently  a  difcharge  of  blood  from  the  vagina, 
Thefe  pains  lafied  ufually  five  or  fix  hours,  and  returned  every  day 
nearly  at  the  fame  time.  During  the  fit  file  had  always  this  hse- 
morrhage ;  but  at  other  times  the  white  flux  only. 

Notwithstanding  the  ufe  of  feveral  medicines  for  twelve  or 
fourteen  months,  her  complaints  were  increafed  ;  the  pains  which 
now  began  in  her  legs  and  thighs,  and  rofe  to  the  lower  parts  of  her 
belly,  returned  regularly  every  morning  at  ten,  and  were  fo  acute, 
that  file  cried  out  almoft  the  whole  time  they  lafied ;  nor  had  flie 
now  any  perfedl  intervals  of  eafe.  During  the  paroxyfin,her  pulfe  was 
fmall  and  quick,  and  her  body  cold,  altho’  all  over  in  a  fweat.  Her 
pains  were  always  mofi  fevere  and  lafiing  when  fiie  was  cofiive, 
which  happened  often.  The  matter  difcharged  from  the  vagina 
had  no  offenfive  fmell.  She  was  much  troubled  with  wind  in  her 
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ftomacli  and  bowels.  While  the  fit  lafied,  flie  never  made  any  wa¬ 
ter,  but  fpit  a  great  deal  more  than  ufiial.  By  the  continuance  of 
her  difeafe,  flte  gradually  wafted  away,  and  at  laft  died. 

As  I  was  only  confulted  for  this  perfon  at  a  diftance,  I  never 
learned  whether  her  body  was  opened  or  not  ;  but  I  think  there  can 
be  little  doubt,  that  almoft  all  her  complaints,  and  particularly  the 
fiiarp  periodic  pains  in  the  hypogaftric  region,  were  owing  to  a. 
fcirrhus  in  the  uterus  beginning  to  turn  cancerous,. 

VI.  Violent  alFedtions  of  the  mind. 

Nothing  produces  more  fudden  or  furprifing  changes  in  the  bo?- 
dy,  than  violent  affections  of  the  mind,  whether  thefe  be  excited 
by  external  objecfts,  or  by  the  exercife  of  the  internal  fenfes.  Thus 
doleful  or  moving  ftories,  horrible  or  unexpected  fights  great 
grief,  anger,  terror,  and  other  paftions,  frequently  occafion  the  moft 
fudden  and  violent  nervous  fymptoms.  The  ftrong  impreffions 
made  in  fuch  cafes  on  the  brain  and  nerves,  often  throw  the  per¬ 
fon  into  hyfteric  fits,  either  of  the  convulfive  or  fainting  kind. 
Long  continued  grief  and  anxiety  of  mind  weaken  the  tone  of 
the  ftomach,  deftroy  the  appetite  and  digeftion,  occafion  thirft, 
a  white  tongue,  flatulence,  and  other  complaints  f..  Great  fear 
produces  palenefs  of  the  countenance,  an  univerfal  debility  and 
lhaking,  palpitations  of  the  heart,  anxiety  about  the  breaft,  quick 
breathing,  and  a  loofenefs,  or  a  large  difcharge  of  limpid  urine. 
By  fudden  terror,  delicate  women  or  children  have  been  not  only 
thrown  into  fainting  and  convulfions,  but  rendered  fubjecft  all  .their 
lifetime  to  epileptic  fits.  Anger  quickens  the  pulfe  and  refpiration, 

and 

*  It  is  faid,  that  the  great  Lord  Verulam  was  wont  to  faint,  when  he  faw  an  eclipfe  of 
the  fun :  and  we  are  told  of  a  Lady,  who,  upon  looking  through  a  telefcope  at  the  comet  of 
1681,  was  ftruck  with  fuch  terror,  that  the  died  in  a  few  days.  Pechlln,  Obfervat.  med. 
lib.  3.  obferv  23. 

\  “  Qui  laborant  animi  pathemate,  potiffimum  corripi  folent  morbis  ventriculi,  ut,  inter 
“  caetn  a.  obierv^vi  in  moerentibus,  qui  conqueruntur  primo  de  languore  ventriculi,  moi  in* 
“  appetentia,  oris  amaritie,  fiti  circa  horas  matutinas,  crnditatibus,  flatibus,  et  tenfionibus 
««  hypochondnorum.”  Bagllvii  opera,  410,  p.  565* 


OF  NERVOUS  DISORDERS.  5.8 1 

and  increafes  the  force  of  the  heart:  Hence  it  has  been  immediate- 
by  followed  by  an  uncommon  excretion  of  the  faliva,  by  bilious- 
vomitings  bleeding  at  the  nipples  and.  a  rupture  of  fuch  vef- 
fels  as  were  lately  cicatrized.  In  women  it  frequently  occafions- 
fpafmodic  contractions  in  the  bowels,  and  a  flatulent  or  hyfteric 
cholic.  Some  of  the  more  violent  paffions  have,  all  at  once,  occa- 
fioned  a  kind  of  tetanus^  or  catalepfy  ;  fo  that  the  perfon  has  appear¬ 
ed  liker  to  a  ftatue  than  to  any  thing  alive  :  nay,  exceffive  fear,  grief, 
joy,  and  fhame  have  been  fometimes  followed  by  fudden  death. 

Bo  NET  us  has  recorded  the  cafe  of  a  lady,  who,  among  other 
hyfteric  fymptoms,  owing  to  grief  and  difappointments,  was  fe?.-- 
zed  with  frequent  fainting  fits,  which  fometimes  lafted  half  an 
hour  if  :  And  feveral  years  ago,  I  had  a  patient,  who,  upon  the  unex- 
peCled  death  of  her  hufband,  fell  into  fuch  fitSj  generally  holding 
her  from  five  to  fifteen  minutes.  In  thefe  faintings  fhe  lay  like  a 
dead  perfon,  without  any  apparent  breathing  or  motion  of  the 
breaft ;  only,  when  a  candle  was  held  near  her  mouth,  the  flame 
was  obferved  to  move  a  little.  Her  pulfe  however  was  fcarce 
changed,  only  fomewhat  flower  and  feebler  than  ufual.  She  came 
out  of  thefe  faintings  with  fighings  and  crying,  and  generally  re- 
lapfed  into  them  in  little  more  than  a  quarter  of  an  hour.  In  this 
way  flie  continued  for  two  days. 

Baglivius  mentions  a  young.man  of  Dalmatia,  who,  from  look¬ 
ing  at  a  perfon  in  an  epileptic  fit,  was  himfelf  affecled  in  the  fame 
manner  |1  :  And  it  has  frequently  happened  in  the  Royal  Infirma¬ 
ry  here,  that  women  have  been  feized  with  hyfteric  fits,  from  fee¬ 
ing  others  attacked  with  them.  But  one  of  the  moft  remarkable 
inftaiiees  of  this  kind  happened  in  the  poor’s  houfe  at  Haerlem,  in 
the  time  of  the  learned  Dr  Boerhaave,  and  is  recorded  by  his  ne¬ 
phew  in  the  following  manner. 

“  In  domo,  qua  pauperes  ex  eleemofynis  publice  aluntur  in  ci- 

“  vitate 

*  Pcchlln.  lib.  3.  obfervat.  2 5. 

\  Stalpart.  Vander  Wiel.  cent,  i.obf  74* 

:j:  Sepulchret  anatom,  lib.  2.  §  33.  obf.  9. 

|j  Praxis  Msdica,  cap.  14.  §  2.  See  alfo  Natur.  curlof.  1730,  p.  302* 
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vitate  Harlcmenfi,  perterrita  puella  Incidit  in  morbum  nervo¬ 
rum  convuljfivmm,  cerds  paroxyfmis  reducem  :  Adftantium  et  ad- 
jiivantium  in  earn  intenta  iddem  corripitur  codem  morbo  ;  poftri- 
die  altera,  deinde  terda,  quarta,  imo  fere  omnes,  tarn  pueri  quara 
puellse  :  Status  mlferrimus  !  Corripitur  hie,  corripitur  ilia,  imo 
fere  omnes  eodem  tempore,  dum  unum  alter  afpicit,  profternun- 
tur.  Medici  folertes  fruftra  adhibent  quse  didlat  ars,  faluberri- 
rima  andepileptica  medicamina.  Gonfugitur  tandem  ad  Boer- 
haavlum,  qui,  mifertus  infelicis  pauperum  fords,  pedit  Harle- 
mum,  et  dum  rem  examinat,  invadente  in  unum  paroxyfmo,  vi- 
dit  convelli  plures  fpecie  epilepfise.  Dads  incaffum  optimis  reme- 
diis  a  medicis  fapientibus,  et  ad  imaginationem  ex  uno  in  alte- 
rum  tradudlo  morbo.  rite  perpeniis,  hanc  avertendo,  credidit  pofle 
euram  obtineri,  et  obtinuiu  Scilicet,  praemonitis  ephoris,  praefen- 
tibus  omnibus,  juflit  per  cameram  difponi  fornaces  portatiles, 
prunis  ardendbus  inftruclas,  atque  iis  imponi  ferreos  hamulos, 
ad  certara  iiguram  adaptatos  ;  turn  ita  mandavit :  Quia  omnia 
fruflra  forent,  fe  aliud  nefcire  remedium,  quam,  ut  qui  primus, 
puer  foret  vel  puella,  infaufto  morbi  paroxyfmo  arripiretur,  lo¬ 
cus  quidam  nudati  brachii  candente  ferro  ad  os  ufque  inurere- 
tur  ;  utque  gravitate  pollebat  dicendi,  perterriti  omnes  ad  cru- 
dele  remedium,  dum  inftare  fentiunt  paroxyfmum,  omni  mends 
intentione,  et  metu  dolorificse  inuftionis,  eidem  refiftunt  fortio- 
ris  oblatione  ideas :  et  certe  quantum  valeat  hie  ab  objeefto  ani- 
mx  intentae  revulfio,  docet  epilepfia  diverfimode  curata,  ut  qui- 
dem  ipfe  terror  eandem  fuftulerit,  febris  epidemica,  quartana, 
ptyalifmus,  matrimonium,  virga 
There  is  a  difeafe  very  common  in  the  ifland  of  Zetland,  which 
is  known  there  by  the  name  of  the  convulfive  ft s.  It  begins  with 
a  violent  palpitation  of  the  heart  ;  foon  after  which  the  parients  fall 
to  the  ground,  unlefs  they  are  fupported  ;  their  arms  and  legs  are 
alternately  contradled  and  relaxed  ;  and,  in  fome  cafes,  their  joints 
become  fo  rigid  that  they  cannot  be  bent.  Their  refpiration  feems 
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to  be  dliEcult,  and  they  cry  terribly  while  the  fit  lads,  which  is  ge¬ 
nerally  lefs  than  a  quarter  of  an  hour  ;  altho’,  in  fome  rare  cafes,  it 
has  continued  above  an  hour.  This  diforder  feldom  attacks  mar¬ 
ried  women  ;  but  young  women,  and  even  girls  of  twelve  or  ten 
years  of  age,  are  liable  to  it.  Some  boys  and  two  young  men  in 
the  ifland  have  been  alfo  affecled  with  it.  In  the  church  or  other 
public  meetings,  as  foon  as  any  one  is  feized,  all  fuch  as  have  been 
formerly  fubjedl  to  the  diflemper  are  attacked  with  it,  which  often 
occafions  great  difturbance  ;  and  fome  who  never  had  thefe  fits 
have  been  affedded,  upon  feeing  or  even  hearing  the  noife  of  fuch 
as  are  feized  with  them. 

This  difeafe  does  not  feem  to  impair  the  health  of  the  patients  5 
for  the  young  women  fubjedl  to  it  are  generally  as  ftrong,  and,  in 
other  refpedls,  as  healthy  as  any  in  the  ifland. 

We  have  feen  above  that  there  is  a  remarkable  fympathy,  by 
means  of  the  nerves,  between  the  various  parts  of  the  body  ;  and 
now  it  appears  that  there  is  a  ftill  more  wonderful  fympathy  be¬ 
tween  the  nervous  fyftems  of  different  perfons,  whence  various 
motions  and  morbid  fymptoms  are  often  transferred  from  one  to 
another,  without  any  corporeal  contadl  or  infedlion. 

In  thefe  cafes  the  impreflion  made  upon  the  mind,  or  fenforium 
commune,  by  feeing  others  in  a  difordered  Rate,  raifes,  by  means  of 
the  nerves,  fuch  motions  or  changes  in  certain  parts  of  the  body, 
as  to  produce  fimilar  afreclions  in  them  :  And  hence  it  is,  that  the 
fight  only  of  a  perfon  vomiting,  has  often  excited  the  fame  a(dion  in 
others  ;  that  fore  eyes  become  fometimes  infedlious  ;  that  yawning 
is  propagated  from  one  perfon  thro’  a  whole  company ;  and  that 
Gonvulfive  diforders  are  caught  by  looking  on  thofe  who  are  affedl- 
ed  with  them.  Now,  altho’  we  cannot  explain  how  different  im- 
prefTions  made  on  the  fenjorium  commune  fliould  occafion,  by  means 
of  the  nerves,  thofe  various  changes  in  the  body  ;  yet  that  the 
nerves  are  really  capable  of  producing  very  fudden  changes  in  the 
circulation  and  dillribution  of  the  fluids,  when  the  mind  is  vari- 
oufly  affedled,  we  have  full  proof  in  that  rednefs  of  the  face  which 

accompanies 

*  See  chap.  i.  No.  lo.  and  is. 
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accompanies  a  fenfe  of  fhame,  that  increafed  flux  of  the  faliva 
which  happens  to  a  hungry  perfon  upon  the  fight  of  grateful  food, 
and  that  plentiful  difcharge  of  tears  which  is  often  produced  by 
piteous  objects  or  tragical  florlcs. 

Thus  far  we  know,  from  certain  experience,  that  when  the  ner- 
vous  fyftem  is  extremely  delicate,  a  fmall  impreffion  on  any  of  the 
organs  of  fenfe  will  often  throw  the  whole  body  into  diforder.  For 
example,  I  have  known  people  of  weak  nerves,  fubjeiil  to  wind  in 
their  flomach,  and  a  fwimming  of  their  head,  who,  by  looking  in¬ 
to  a  mirror  that  was  kept  conftantly  moving  before  them,  became 
fo  giddy,  as  to  be  in  hazard  of  falling.  Others,  upon  the  fudden 
opening  of  a  door,  or  any  other  unexpedled  noife,  have  been  liable 
to  be  feized  with  convulfions.  Nay,  there  have  fome,  whofe  brain 
and  organs  of  fenfe  were  fo  fufceptible  of  impreffions,  that  they 
could  fcarce  abftain  from  imitating  every  motion  and  geflure  they 
faw  performed  by  others  *. 

On  the  other  hand,  it  is  to  be  obferved,  that  ftrong  nervous 
fymptoms  are  feldom  occalioned  by  fear,  terror,  grief,  the  force  of 
imagination,  or  any  fudden  impreffion  on  the  organs  of  fenfe,  in 
perfons  whofe  nerves  are  firm  and  lefs  fenfible ;  but,  when  the  con¬ 
trary  is  the  cafe,  the  caufes  above  mentioned  will  often  produce 
the  inoft  fudden  and  violent  hyfleric  fits,  or  convulfive  diforders, 
without  any  fault  in  the  womb,  alimentary  canal,  or  other  parts 
of  the  body. 

To  conclude  our  obfervations  on  the  caufes  of  nervous  difeafes, 
it  may  be  proper  to  take  notice,  that  although  it  appears  from  the 
diffecflions  of  thofe  who  have  died  of  them,  that  the  fiomach  and 
inteflines,  liver,  fpleen,  omentum^  mefentery,  or  uterus ^  have  frequent¬ 
ly  been  found  obftrudied,  fcirrhous,  or  otherwife  unfound  ;  yet,  as 
in  many  other  cafes  of  the  fame  diforders,  no  fuch  morbid  appear¬ 
ances  have  been  obferved  in  the  body  after  death  ;  it  follows,  that 
thefe  fymptoms  may  frequently  proceed  from  caufes  which,  elu¬ 
ding  our  fenfes,  are  not  to  be  difcovered  by  diffedlion.  Nay,  ob- 
firudlions,  fcirrhi,  and  other  diforders  of  the  vifcera,  obferved  in 

thofe 

*  Philofophical  tranfafl.  abridg.  vol.  3.  p.  8. 
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tliofe  who  have  died  after  fuffering  long  from  nervous  ailments, 
leem  fometimes  to  have  been  the  confequences  of  a  long  (late  of 
bad  health,  rather  than  the  caufes  of  it :  Particularly,  by  the  fre¬ 
quent  attacks  of  that  arthritic  or  other  morbid  matter,  which  is  of¬ 
ten  the  caufe  of  thefe  diforders  j  and,  by  the  pains  and  fpafms  at¬ 
tending  them,  fome  obftrudlions  may  at  length  be  formed  in  the. 
linall  veifels  of  the  ftomacK  or  neighbouring  parts  ;  to  which  every 
new  return  adds  a  little,  juft  as  new  inflammations  of  the  cornea  al¬ 
ways  increafe  fpecks  on.  that  membrane^ 
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CHAP.  VI. 

Obfervatloiis  on  fome  of  the  mofl  remarkable  fymptoms  of  the 
Nervous,  Hypochondriac,  and  Hysteric  kind. 


I.  A  N  uncommon  fenfe  of  cold  or  heat  in  different  parts  of  the 

^  ^  body,  fometimes  fuddenly  fucceeding  each  other. 

The  natural  heat  of  animal  bodies  is  owing  to  the  regular  and 
uninterrupted -circulation  of  the  fluids.  As  this  degree  of  heat,  how¬ 
ever,  is  nearly  the  fame  in  every  part  that  is  defended  from  the  ex¬ 
ternal  cold,  and  is  what  w’’e  are  accuflomed  to,  we  are  commonly 
no  more  confeious  of  it  than  of  the  beating  of  the  heart,  or  of  the 
alternate  contra61:ion  of  the  inteflines.  But  as  often  as  there  is  a 
more  rapid  motion  of  the  fluids  through  the  whole  body,  or  only 
in  the  fmaller  veflels  of  fome  part,  we  feel  a  greater  heat  than  the 
natural.  In  like  manner,  a  fenfation  of  cold  proceeds  from  a  di- 
miniflied  circulation,  or  a  flagnation  of  the  fluids  in  the  fmaller 
veflHs. 

In  hypochondriac  and  hyfteric  cafes,  a  quicker  or  flower  motion 
of  the  fluids,  and  confequently  an  unufual  fenfation  of  heat  or 
cold  in  the  veffels  of  the  head,  back,  arms,  legs,  arid  other  parts, 
may  arife  either  from  the  veffels  themfelves,  or  their  fluids. 
From  the  veffels,  when  thefe,  from  fome  fault  or  irritation  of  the 
nervous  fyftem,  or  from  fympathy  between  their  nerves  and  thofe 
of  the  flomach,  or  fome  other  very  fenfible  part,  are  either  thrown 
into  an  unufual  alternate  motion,  or  affeHed  with  a  continued  fpaf- 
modic  ftriclure :  From  the  fluids,  when,  by  their  acrimony  or 
vifeid  quality,  the  very  fmall  veffels  are  either  excited  into  un¬ 


common 
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GDmmon  vibratory  contra (flions  or  become  in  a  great  meafure 

obRruCled. 

It  is  obfervable,  that  in  thofe  parts  of  the  body,  in  which  pa¬ 
tients  complain  of  an  unufual  heat  or  cold,  we  can  often,  neither 
by  onr  feeling  nor  the  thermometer,  dlfcover  a  greater  or  lefs  degree 
of  heat  than  in  the  neighbouring  parts,  where  there  is  no  fuch  fen- 
fation.  This  may  be  owing  to  the  heat  or  cold  in  fuch  cafes  be¬ 
ing  felt  below  the  fkin  and  memhrana  adipofa^  <viz.  in  the  mufcles: 
or  perhaps  a  violent  alternate  motion  excited  in  the  very  fmall  vef- 
fels  by  fome  acrid  fluid  may  give  a  fallacious  fenfe  of  heat  to  the 
perfon,  when  there  is  really  no  greater  degree  of  it,  as  far  as  can* 
be  difeovered  by  the  thermometer.  In  like  manner,  the  ftagna- 
tion  of  fome  vifeid  humour  in»  the  fame  veflels  may  produce  a 
fenfe  of  cold,  although  the  real  heat  is  little,  if  at  all,  diminillied. 
’Tis  true,  that  in  blufliing  the  increafed  motion  of  the  fluids  thro’ 
the  veflels  of  the  face  is  accompanied  with  a  glow  ;  but  it  is  to  be" 
Gonfldered  that  the  increafed  motion  here  is  iir  the  veflTels  of  the 
fkin,  and  fuch  alfo  as  carry  red  blood,  which  feems  more  apt  to 
acquire  heat  by  fried;! on  or  agitation  than  the  thinner  fluids. 

The  fenfe  of  cold  and  fliivering  in  the  beginning  of  mold  fe- 
-  vers  and  inflammations,  feems  not  to  be  owing,  as  fome  have  ima¬ 
gined,  to  vifeid  fluids  ftagnating  in  the  fmall  cutaneous  veffels, 
but  to  a  fpafmodic  contraction  of  thefe  veflTels,  in  confequence  of 
that  irritation  which  the  nervous  fyftem  fuflers  from  the  febrile 
Jiimiihr,  or  the  beginning  inflammation.  However,  altho’  all  fe¬ 
vers  proceed,  from  irritation,  and  confequently  from  an  affection, 
of  the  nerves,,  and  many  fevers  of  the  low  kind  have  had  the 
name  of  nervous  peculiarly  bellowed  on  them  j  yet  a  regtilar  inter- 
'mittent  feems  to  deferve  that  appellation  better  than  almofl:  any 
other  fpecies  of  fever;  for  its  paroxyfms,  like  thofe  of  the  epilep* 
fy,  or  other  convulflve  diforders,  are  owing,  not  fo  much  to  any 
fixed  obflruction  in  the  vafcular  fyftem,  or  general  acrimony  or 

4  E.  2.  vifeidity 

■*  That  acrid  humours  and  affedions  of  the  brain  and  nerves  may  excite  a  violent  alter- 
irate  motion  in  the  fmall  vefiels,  or  afFt(5l  tliem  with  a  continued  Ipafm  or  tetanus,  we  have, 
fliewn  above,  chapter  i,No.  17. 
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vifcidity  of  the  inafs  of  fluids,  as  to  an  irritation  or  afle^lion  of  the 
nerves  of  foine  particular  part,  fuch  as  the  ftoitiach  or  inteftines  j 
whence  the  whole  fyllem  fullers  by  I’ympathy,  and  a  fliivering  is 
produced,  which  is  fucceeded  by  a  hot  fit  and  fweating,  that  for 
the  time  removes  the  caufe  of  the  difeafe.  And,  as  an  intermittent 
agrees  with  epileptic  and  other  convulfive  diforders  as  to  its  caufe, 
fo  its  returning  paroxyfms,  like  theirs,  may  be  often  prevented  or 
weakened,  by  railing,  a  fhort  time  before  the  approach  of  the  fit, 
an  acute  pain  or  any  great  commotion  in  the  body. 

11.  P  A I  NS  in  different  parts  of  the  body,  fuddenly  moving  from 
one  place  to  another. 

These  pains  are  fomething  a-kin  to  thofe  of  the  rheumatic  kind, 
but  generally  have  their  feat  in  the  flAin,  membranes,  and  mufcles, 
and  not  in  the  ligaments  and  joints.  Their  fliifting  fuddenly,  and 
their  feeming  fometimes  to  have  a  connedlion  with  the  flatulent 
complaints  of  the  floraach,  has  induced  fome  phyficians,  as  well 
as  the  patient,  to  afcribe  them  to  the  motion  of  the  air  between  the 
fldn  and  mufcles,  from  one  part  of  the  body  to  another.  But  their 
true  caufe  feems  to  be,  either  fome  vifcid  or  acrid  matter  flicking,  for  a 
fliort  time,  in  the  fmall  veffels  of  certain  parts,  and  irritating  them, 
or  fpafmodic  contradlions  of  thefe  veffels  from  a  fympathy  between 
their  nerves  and  thofe  of  the  flomach  and  inteftines,  or  fome  other 
very  fenflble  part 

From  the  fame  caufes  afiecfting  the  veffels  or  nerves  of  the  ■pert- 
cranium^  or  other  parts  of  the  head,  proceed  flying  pains  in  this 
part,  and  the  clavus  hyflericus^  which  Sydenham,  who  imagined  the 
hyfteric  difeafe  to  proceed  from  a  confufion  of  the  animal  fpirits, 
afcrlbed  to  the  whole  fpirits  of  the  body  being  contra6led  into  a 
fmall  part  of  the  head,  and  producing  much  the  fame  fenfation  as 
if  a  nail  were  driven  into  it  f. 

That 

^  Tt  Is  ohfervable,  that  Diodes  Caryftius  mentions,  among  the  figns  of  diforders  of  the  bel* 
ly,  pains  flying  through  the  body  without  any  apparent  caufe,  Vid.  Epifl;,  ad  Regem  Anti- 
gonum. 

t  Sydenham!  Opera,  epift,  ad  D.  Cole. 
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■  That  thofe  pains  in  the  head  often  proceed  from  a  fympathy 
"With  the  ftoitiach,  is  rendered  probable  by  the  violent  vomiting 
which  fbmetimes  accompanies  the  clavus  hyjiericus,  and  by  obfer- 
ving,  that  people  much  troubled  with  wind  in  their  ftomach,  and 
flying  pains  in  their  head,  are  not  fo  often  afFedled  with  thefe  pains 
when  they  are  free  from  the  flatulence, 

III.  H  YSTERic  faiiitings  and  convulflons. 

Many  hyfleric  women  are  liable  to  be  feized  with  faintings,  du¬ 
ring  which  they  lie  as  in  a  deep  fleep  ;  only  their  refpiration  is  fo 
low  as  fcarce  to  be  perceived.  Others,  along  with  faintings  of  this 
kind,  are  afle(fl;ed  with  catchings  and  flrong  convuiiions. 

These  fits  come  on  differently  in  different  patients;  in  fome  a 
•coldnefs,  attended  with  a  fenfe  of  ftiffnefs,  is  firfl  perceived  m  tiie  legs, 
or  in  the  trunk  of  the  body;  after  this  .a  yawning  and  ftrecching 
of  their  arms ;  a  lownefs  of  fpirits,  with  an  dppreffion  about  the 
cordia  ;  the  flomach  or  fome  part  of  the  inteftines  is  diflended  with 
wind  ;  they  often  feel,  as  it  were,  a  ball  in  their  throat  ;  their 
breathing  becomes  quick  ;  the  heart  flutters,  or  is  affected  with  a 
flrong  palpitation  ;  a  giddinefs,  a  noife  in  the  ears,  and  a  lofs  of 
light,  as  well  as  of  the  other  fenfes,  fucceed,  together  with  convul- 
fiveimotions  of  the  extremities  and  other  parts  of  the  body. 

Ti  ts  of  this  kind  may  he  owing  to  various  caufes  :  Such  as  ; 

1.  An  irritation  of  the  nerves  of  the  flomach  or  inteftines,  from 
‘wind,  acrid  humours,  or  other  caufes,  whence  the  whole  fyilem 
is  often  brought  into  confent.  Nor  can  it  admit  of  any  doubt, 
that  hyfleric  fits  frequently  proceed  from  this  caufe;  fince  the  patients 
are  often  fenflble  of  their  beginning  with  an  uneafy  fenfation  in  thofe 
parts. 

2.  A  fudden  fupprefllon  of  the  menfes  often  gives  rife  to  hy¬ 
fleric  fits  :  And  in  fome  a  fatal  apoplexy,  attended  with  a  violent 
fpafm  of  the  mufcles  of  the  glottis,  has  been  the  confequence  of 
the  menflrual  evacuation  being  fuddenly  flopt ;  as  in  the  follow¬ 
ing  cafe. 

An 
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An  unmarried  woman,  aged  20,.  of  a  delicate  habit,  having  ex-* 
pofed  herfelf  to  cold  at  the  return  of  the  monthly  period,  was,  next, 
morning  at  four  o’clock,  fuddenly  feized  with  a  fiupot\  and  a  diffi¬ 
culty  in  fpeaking  and  moving  her  limbs.  She  was  foon  after  blood¬ 
ed,  and.  a  blider  was  applied  between  her  Oioulders.  At  eight,  when. 
I  firft  faw  her,  ffie  could  neither  fpeak  nor  fwallow  ;  ffie  then  la¬ 
boured  under  a  hiccup,  her  face  was  pale,  her  flcin  cold,  altho’  her 
pulfe  and  breathing  were  natural.  About  half  an  hour  after  tenp. 
fhe  began  to  breathe  with  labour,  and  with  a  fnorting  noife.  This 
flruggle,  however,  efpecially  in  exlpiration,  did  not  arife  from  any 
fault  in  the  lungs  or  mufcles  of  refpiration,  but  from  a  fpafm  of 
thofe  mufcles  of  the  larynx  which  ffiut  the  ;  and  it  came  by. 

hrs,  which  continued  three  or  four  minutes,  and  fometimes  more.. 
In  the  intervals,  which  were  fomewhat  longer  than  the  acceffions,. 

fne  breathed  pretty  eafiiy.  oleum  fuccini  held  to  the  nofe  lef- 

« 

fened  at  firft  the  fpafmodic  contraction  of  x\xt  glottis^  and  made  her 
breathe  eafier;  She  was. blooded  again,  and  had  a  purging  clyfler 
injected,.  About  eleven,  the  fore-part  of  her  neck  around  the  larynx^ 
and  under  the  flernormaftoid  mufcles,  was  much  fwelled,  as  if  the 
cellular  membrane  had’  been,  diftended  with  air.  A  poultice  of 
theriaca  and  camphire  applied  to  this  fwelling  leemed  to  leffen  the 
violence  of  the  fits  of  difficult  refpiration.  In  the  afternoon,  her 
pulfe  becoming  quick  and  full',  and  her  fkin  hot,  Ihe  was  blooded  a. 
third  time ;  but,  notwithftanding  this  and  other  remedies,  Ihe 
died  that  night  at  ten.;  eighteen  hours  after  Ihe  v/as  firfl  taken, 
ill. 

3.  A  very  acute  pain  in  any  of  the  more  fenfible  parts  of  the  bo¬ 
dy,  or  violent  affedions  of  the  mind,  as  terror,  grief,  anger,  or  dif- 
appointments,  will  fometimes  fo  drongly  afied  the  whole  nervous 
fyftem,  as  to  bring  on  hyfteric  faintings,  with  convulfions,  altho’ 
the  body  be  in  every  refped  healthful  and  found,  bating  the  too 
great  delicacy  or  fenfibility  of  the  brain  and  nerves. 

IV.  A  Catalcpfts  and  Tenatus, 

O?  all  the  nervous  or  fpafmodic  diforders,  there  is  none  more 

furprifing 
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furprijdiig  than  the  catalepfis  or  Jltipor  ’uigilans,  as  it  is  called  by 
Fernelius  In  this  the  patient  becomes  either  wholely,  or  in  a 
great  meafure  infenfible  of  what  is  doing  about  him,  and  remains 
cxadlly  in  the  fame  pofture  in  which  he  was  firft  feized.  His  joints 
are  fometimes  fo  ftiff,  that  they  can  fcarcely  be  bent,  or,  if  they  are, 
they  remain  in  whatever  fituation  they  are  placed.  The  pulfe  is  of¬ 
ten  low  and  irregular.  This  difeafe  may  be  owing  to  fome  violent 
affedlion  of  the  mind  difordering  the  brain  and  nerves,  or  to  fome 
acrid  matter  affefling  them,  either  by  its  immediate  contact,  or  by 
fympathy  with  the  flomach,  inteflines,  uterus^  or  Ibme  very  fen- 
fible  parts.  To  the  fame  general  caiifes  are  likewife  to  be  afcribed 
the  emprojlhotonus  and  opijlhotonus,  and  tetanus.  And  here  we  mufl 
reft ;  for  to  endeavour  to  explain  more  particularly,  either  how  the 
paftions,  or  an  irritation  of  the  brain  or  other  fenlible  parts,  bring 
on  alternate  convulftons  or  fixed  fpafms  of  the  mufcles,  would  be 
to  no  purpofc,  till  we  are  better  acquainted  VN^ith  the  ftrublure  of 
thefe  organs,  and  with  that  caufe  which  immediately  produces 
their  contradlion;  points  which  will  probably  for  ever  elude  our  re- 
fearches.  All  we  know  is,  that  whatever  irritates  or  difagreeably 
aft'edts  the  brain,  nerves,  or  any  of  the  more  fenfible  parts,  occa- 
fions  continued  fpafms  or  convnlfive  motions,  either  in  the  parts 
themfelves,  if  mul’cular,  or  in  thofe  with  which  they  have  any  con- 
fiderable  fympathy  ;  and  that,  when  the  nervous  fyftem  is  delicate, 
or  the  irritation  great,  almoft  all  the  mufcles  will  be  fometimes  agi¬ 
tated  "with  alternate  contracftions,  or  affedled  with  a  tetanus  or  gene¬ 
ral  rigidity.. 

V.  Wind  in  the  ftomach  and  bowels. 

All  our  aliments,  efpecially  thofe  of  the  vegetable  kind,  abound 
with  air.  In  the  time  of  digeftion,  part  of  this  air  is  feparated,  and 
produces  that  flatulence  or  wind  in  the  ftomach  and  bowels  with 
which  many  people  are  greatly  troubled.  But  altho’  liatulence  ariles 
from  our  aliments,  fome  of  which  produce  it  more  than  others, 

yet  ftrong  and  healthful  people  are  feldom  troubled  with  wind,  un- 

lefs 
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lefs  they  either  oTcr-load  their  flomach,  or  fwallow  liquors  that  are 
in  a  fermenting  fiatCj  and  confequently  full  of  elaftic  air.  While^ 
therefore,  the  matter  of  flatulence  proceeds  from  our  aliments,  the.; 
caiife  which  makes  air  feparate  from  them  in  inch  quantity  as  to? 
occafion  uneafy  complaints  in  the  prime  vie,  is,  almoll  always, 
fault  there  ;  for,  when,  on  the  account  of  a  weaknefs  of  the  ftomach' 
and  bow^els,  or  an  unnatural  Rate  of  their  nerves,  the  digeftion  doesr 
not  go  on  properly,  not  only  more  flatulence  is  produced,  but  lefs> 
of  it  returns  again  to  a  fixed  Rate.  Further,  when,  thro’  the  w^eak- 
nefs  of  the  coats  of  the  Rcmach  and  inteRines,  the  preflure  upon; 
its  contents  is  coiiRderably  diminifhed,  the  air  emitted  by  the  ali-' 
ments  in  digeRion  will  not  only  be  in  greater  quantity,  but  will  ex¬ 
pand  itfelf  more  than  in  people  of  Rronger  organs.  Agreeably  to> 
this  it  is  obferved^  that  dogs  are  much  more  troubled  with  wind?, 
and  horhorygmi,  after  tying  the  eighth  pair  of  nerves,  which  fends.^ 
many  branches-  to  the  alimentary  canah 

Ajr  in  the  Romacli,  being' often  hindered  from  rifing  by  a  flight: 
fpafm  of  the  eardia  or  lower  part  of  the  gullet,  either  occafionsj; 
an  inRation  of  that  organ,  with  other  uneafy  fymptoms,  or  paffess 
into  the  inteRines  j  where,  joined  to  more  that  is  generated  there,, 
it  diRends  them  in  fome  places,  and  confequently  occafions  a  conr- 
tracRion  in  others.  Hence  pain ;  and,  when  the  fpafm  gives  way,, 
the  air,  rufhing  thro’  a  narrow  pafli^ge  of  fome  of  the  bowels,  makes^ 
a  rumbling  noife:  But,  when  the  fpafm  in  any  part  of  the  inteRineSj, 
efpecially  the  colon,  is  greater,  or  laRs  longer  than  ufual,  the  air  is, 
more  and  more  rarefied  by  the  heat  of  the  body  ;  whence,  their  coats’ 
being  over-Rretched,  great  pain  is  occafioned,  which  is  often  attend¬ 
ed  with  a  vomiting.  This  is  what  is  commonly  called  a  flatulent 
or  hyReric  cholic.  In  fome  cafes,  certain  parts  of  the  alimentary 
canal  are  affecRed  with  Rich  a  fixed  fpafmodic  contracRion,  that* 
fcarce  any  air  paffes  either  upward  or  downward  ;  and  more  being; 
daily  generated,  the  Romach  and  bowels  become  at  length  greatly' 
diRended,  or  a  tympany  is  produced.  In  this  difeafe  I  have  feve- 
ral  times  obferved  the  fwelling  of  the  belly  fall  greatly,  and  the' 
difeafe  go  almoR  quite  off,  while  in  the  mean  time  very  little  wind. 
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was  difcKarged.  This  fliews,  when  the  alimentary ‘canal  returns  to 
a  found  Rate,  that  not  only  lefs  air  is  generated  from  the  food,  but 
what  has  been  produced  may  be  moflly  deftroyed,  or  reduced  to  a 
more  fixed  condition. 

VI.  A  great  craving  for  food. 

This  may  be  owing  to  fome  humour  in  the  cavity  of  the  fto- 
mach  ftimulating  its  nerves,  or  to  thofe  nerves  being  fo  changed, 
that  they  are  almofl  always  affedled  with  that  fenfation  w^e  call 
hunger,  unlefs  when  food  is  newly  taken  into  the  ftomach. 

Doctor  Lower  has  obferved,  that  hypochondriac  and  hyileric 
people  are  often  troubled  with  an  uncommon  hunger,  ov  fames  cani- 
na  ;  and  while  this  lafts,  they  are  almoft  quite  free  from  other  com¬ 
plaints,  but  that  their  ufual  ailments  return  with  their  natural  ap¬ 
petite.  In  other  cafes,  however,  the  morbid  matter  affedling  the 
nerves  of  the  ftomach  in  hypochondriac  and  hyfteric  patients  fome- 
times  occafions  a  want  of  appetite  and  a  naufea.  In  like  manner, 
the  true  gout,  when  turned  upon  the  ftomach,  according  to  the  dif¬ 
ferent  fenfibility  of  the  nerves  of  that  organ,  or  its  being  more  or 
lefs  fixed  upon  thefe  nerves,  produces  very  different  efiefls;  fuch  as, 
an  oppreffion,  a  languor,  flatulence,  want  of  appetite,  and  a  fenfe  of 
coldnefs  in  the  ftomach,  or  a  violent  pain  with  cramps  and  vomit¬ 
ing. 

The  malacia  and  pica,  common  to  women  with  child,  and  to 
girls  affedled  with  the  chlorofis,  proceed  either  from  an  acid  or  fome 
other  acrid  humour  in  the  ftomach,  or  from  its  nerves  being  fo 
changed  by  the  ftate  of  pregnancy,  as  to  produce  a  longing  for 
certain  foods,  and  other  fubftances,  which  in  thefe  cafes  are  gene¬ 
rally  moft  grateful  to  the  tafte,  as  well  as  apt  to  remedy  the  difor- 
d^r  of  the  ftomach. 

VII.  A  black  vomiting. 

Alt  HO*  not  a  few  of  the  moderns,  following  the  opinion  of  the 
antient  phyficians,  have  fuppofed  the  hypochondriac  difeafe  to  be 

owing  to  an  atrabiliary  humour  produced  in  the  ftomach,  liver,  or 
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fpleen  j  yet,  in  many  hypochondriac  patients,  there  is  no-fuch  hu^- 
mour  j  and  where  it  is  obferved,  it  is  only  a  fymptom  or  confe— 
quence  of  that  difeafe,  but  not  its  original  caufe. 

Patients  who  have  been  long  afflidledwith  violent  pains  and 
cramps,  or  other  diforders  intheirftomach,  often  throw  upfome  dark 
coloured  fluff, which  is  commonly  nothing  but  blood  that  has  lofl  its 
colour  ;  for  altho’,  when  blood  is  poured  into  the  cavity  of  the  fto- 
mach  in  a  large  quantity,  it  is  foon  vomited  either  in  its  fluid 
Rate,  or  coagulated  ;  yet,  when  it  ouzes  flowly  from  the  fmaller* 
veffels,  it  lofes  its  red  colour  by  lying  long,  and  when  thrown  up,, 
refembles  the  grounds  of  coffee.  This  kind  of  black  vomiting  is  ge¬ 
nerally  owing  to  one  or  more  of  the  following  caufes,  viz. 

1.  Violent  pain  or  cramps  in  the  flomach  ;  the  firft  of  which- 
may  greatly  increafe  the  motion  of  the  fluids  in  the  fmall  veffels,, 
and  the  lafl  may  fqueeze  the  globules  of  blood  thro’  the  orifices  of 
the  fmall  arteries,  defigned  for  conveying  the  gaflric  lymph,  only 
into  the  cavity  of  the  flomach. 

2.  Scirrhous  tumours  in  the  flomach  beginning  to  ulcerate,  oc’ 
a  rupture  of  fome  of  the  fmall  veffels  leading  to.  them 

3*  ^ 

**  Further,  feirrhous  tumoura  in  the  ftomachjby  obftrudling,  in  a  great  meafure,  the  courle- 
of  the  blood  through  the  indurated  part,  may  occafion  a  more  copious  influx  of  this  fluid  in* 
to  the  neighbouring  veffels  ;  whence  the  orifices  of  fome  of  the  exhaling  arteries  in  the  villous  - 
coat  of  the  flomach  may  be  fo  dilated,  as  to  allow  globules  of  red  blood  to  efcape  with  the 
thinner  humours.  This  fuppofition  is  rendered,  at  leaft,  not  improbable  by  the  following- 
inftance  of  bloody  urine,  occafioned  by  the  womb  preffing  upon  the  neighbouring  parts  in; 
time  of  pregnancy. 

A  gentlewoman,  aged  19,  began,  in  the  fourth  month  of  her  firft  pregnancy,  to  make  bloody- 
urine,  which  continued  till  within  fifteen  days  of  the  time  of  her  delivery.  This  conflant  dif- 
charge,  though  weakening,  yet  was  not  attended  with  a  quick  pulfe,  nor  any  pain  in  the 
back  or  belly.  After  being  delivered,  fhe  recovered  and  enjoyed  perfedl- health,  until  about' 
three  or  four  months  after  fhe  had  conceived  again,  when  the  bloody  urine  returned  and  con¬ 
tinued,  as  formerly,  till  a  fortnight  before  (he  was  brought  to  bed.  In  her  third  pregnancy,, 
fhe  was  affefted  in  the  fame  manner,  only  fhe  was  much  troubled  vrith  coftivenefs,  which  in- 
creafed  the  other  diforder ;  and  after  this  delivery,  before  fhe  became  again  with  child,  fhe 
had  fometimes  returns  of  the  bloody  urine.  During  her  fourth  pregnancy,  which  happened 
in  the  25th  year  of  her  age,  the  fame  fymptom  returned,  but  her  lofs  of  blood  was  now 
greater  and  more  conflant  than  ever  j  fo  that  fhe  complained  of  great  weaknefs,  of  a  giddi- 
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3.  A  fuppreflion  of  the  menfes  or  haemorrhoids,  whence  the  blood 
'that  ufed  to  be  evacuated  by  the  uterus  or  reBum  is  turned  upon 
the  ftomach,  and  partly  difcharged  by  fome  of  its  exhaling  arteries. 

I  have  known  fome  hyfteric  patients  afFe(5led  with  fevere  pains 
and  fpafms  in  their  bowels,  who  did  not  vomit  any  black  Huff,  but 
often  paffed  it  by  ftool.  In  this  cafe  the  black  purging  was  owing 
to  red  blood  making  its  way,  in  fmall  quantity,  into  the  cavity  of 
the  inteftines ;  for  that  this  atrabiliary  humour,  as  it  has  been  call¬ 
ed,  did  not  come  from  the  liver,  I  was  convinced  by  obferving,  that 
fuch  patients  as  paffed  it  by  ftool  frequently  vomited  up,  at  the 
fame  time,  bile  of  a  natural  colour.  However,  as  hypochondriac 
and  hyfteric  patients  fometimes  throw  up  a  dark  green  bilious  hu¬ 
mour,  there  may  be  perhaps  a  few  cafes,  in  which  a  blackifti  liquor 
coming  from  the  liver  or  gall-bladder  may  pafs  from  the  duodenum 
into  the  ftomach,  and  be  afterwards  difcharged  by  vomiting. 

VIII.  A  fudden  and  great  ftux  of  pale  urine^ 

This  is  reckoned  by  Sydenham  the  pathognomic  fign  of  the  hy^ 
pochondriac  and  hyfteric  difeafe  *.  It  has  been  afcribed  by  Hoff* 
man  to  a  fpafm  of  the  fphinfter  of  the  bladder  f  ;  and  by  Dr 
Cheyne  to  an  obftru(ftion  of  the  perfpiration  j  but  without  fuffi- 
cient  reafon. 

4  F  2  The 

fnefs  and  lofs  of  appetite  ;  her  pulfe  was  quick  and  fmall,  and,  for  above  a  month  together, 
!fhe  had  quotidian  feverifh  paroxyfms,  generally  of  ten  or  twelve  hours  continuance.  About 
the  middle  of  the  ninth  month,  her  water  returned  to  the  natural  colour  ;  but,  after  lying 
in  and  recovering  flowly,  in  fix  or  feven  weeks  (he  grew  as  ill  as  ever.  Her  blood  was  now 
become  fo  thin,  that  when  fhe  happened  to  cut  her  finger,  it  would  fcarcely  tinge  linen. 

This  difeafe,  to  which  this  perfon  feems  to  have  been  predilpofed  by  a  laxity  ot  the  velTels 
of  the  kidneys,  was  moft  probably  owing  to  the  prelTure  of  the  womb  on  the  iliac  arteries,  by 
which  means  the  blood  was  thrown  with  greater  force  upon  the  emulgents ;  for,  if  the  caufe 
of  this  haemorrhage  had  been  merely  the  fuppreflion  of  the  menfes,  it  ought  to  have  appear¬ 
ed  much  fooner  than  the  fourth  month.  But  however  that  may  be,  the  patient  found  great 
benefit  from  the  tindlure  of  rofes,  the  bark  with  elixir  of  vitriol,  a  llrengthening  pLiiller,  and 
a  diet  confifting  chiefly  of  mucilaginous  fubftances,  gellies,  and  the  lighter  flelh  meats,  with 
a  little  claret. 

♦  Epitt.  ad  D.  Cole, 

f  Syltem.  med.  tom.  4.  part  3.  cap.  6.  §  i6» 
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The  real  proximate  caufe  of  this  fymptom  is  always  the  fame;. 
•viz.  an  increafed  motion,  together  with  fome  degree  of  conftridtion 
of  the  fecretory  veffels  of  the  kidneys ;  the  firfl  augments  the  quan¬ 
tity,  and  the  fecond  occafions  the  pale  colour  of  the  water:  Altho’ 
it  muft  be  owned,  that  this  colour  is  principally  owing  to  the  quick- 
nefs  of  the  fecretion  of  the  urine,  and  of  its  paflage  thro’  the  blad¬ 
der,  before  the  finer  parts  are  abforbed,  and  it  has  had  time  to  ac¬ 
quire  the  common  fmell  and  tafie,  as  well  as  colour,  of  that  fluid. 

The  caufes  of  fuch  an  increafed  motion  of  the  fecretory  veflels. 
of  the  kidneys  may  be  reduced  to  the  following  : 

1.  Sudden  or  violent  affedlions  of  the  mind.  Thus  people  of 
delicate  frame  and  very  moveable  nerves  will,  foon  after  a  fright,, 
anger,  or  vexation,  make  great  quantities  of  pale  water.  The  whole 
nervous  fyflem  being  in  fuch  cafes  violently  agitated,  the  fecretory 
veflels  of  the  kidneys  are  thrown  into  ftronger  and  quicker  alternate- 
contraflions  than  ufual,  and  fo  make  a  larger  fecretion  of  urine*. 
Add  to  this,  that,  as  the  perfpiration  is  generally  checked  by  difor- 
ders  of  the  mind,  the  watery  parts  of  the  blood  will  be  turneds 
more  upon  the  kidneys. 

2.  An  increafed  motion  of  the  renal  veflels  is  often  owing  to^ 
fympathy.  Thus,  as  pain  in  the  kidneys  produces  a  naufea  and  vo¬ 
miting,  fo  a  difagreeable  fenfation  in  the  flomach  and  bowels  from* 
wind,  crudities,  or  other  caufes,  frequently  aifedls  the  veflTels  of  the 
kidneys  with  fuch  an  increafed  alternate  motion  as  greatly  to 
quicken  the  fecretion  of  urine.  Further,  when  the  body  is  thrown 
into  a  general  difbrder,  which  happens  in  hyfteric  fits,  the  nerves 
of  the  kidneys  are  affecfled  as  well  as  others  ;  and  if  the  renal  vef¬ 
fels  are  w^eaker,  or  more  irritable  than  thofe  of  the  other  glands,  the 
fluids,  which  are  put  into  violent  motion,  will  run  off  this  way  in 
the  form  of  pale  water.  If  the  inteftines  are  particularly  weak,  the 
perfon  will  be  feized  with  a  purging. 

In  children  breeding  teeth,  the  irritation  of  the  nerves  of  the 
gums  fometimes  affects  the  kidneys  by  confent,  fo  as  to  occafion.  a 
confiderable  difcharge  of  urine  of  this  kind. 

3.  Since  Sydenham  has  obferved,  that  the  hyfteric  difeafe  does 
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often  feize  the  kidneys,  and  occafion  a  pain,  like  that  of  a  nephri¬ 
tic  paroxyfm  may  not  that  noxious  matter  in  the  blood,  which  is 
often  the  caufe  of  nervous  diforders,  be  thrown  fometimes  in  fuch 
a  manner  on  thofe  parts  as,  tho’  not  to  produce  pain,  yet  fo  to 
ftimulate  their  fecretory  veiTels  as  greatly  to  increafe  the  quantity 
of  the  urine  ?  Nor  is  this  more  furpriling,  than  that  the  fame  mat¬ 
ter  affedling  the  nerves  of  the  ftomach  Ihould  produce,  at  different 
times,  very  different  complaints.  I  have  met  with  feveral  iiiftances 
of  a  great  and  long^continued  dux  of  urine  from  an  arthritic  hu^ 
mour  turned  on  the  kidneys. 

Further,  fince  a  ftoppage  of  urine,  with  a  pain  at  the  neck  of 
the  bladder,  does  in  fuch  patients  fometimes  proceed  from  the  mor-^ 
bid  matter  producing  a  fpafm  there ;  may  not  a  diminiflied  fecre- 
tion  of  urine,  without  any  pain  in  the  bladder  or  urethra^  be  ow¬ 
ing  in  fome  cafes  to  a  fpafmodic  contraction  of  the  ureters  or  fecre¬ 
tory  veffels  of  the  kidneys  ? 

I  have  had  patients  who,  after  a  long  fever,  or  fome  other  te¬ 
dious  and  weakening  diflemper,  made  a  great  quantity  of  pale  wa¬ 
ter  in.  the  night,  but  in  the  day-time  no  more,  fometimes  lefs,  than 
ufuaf,  and  of  a  natural  colour.  This  increafed  fecretion  did  not 
generally  begin  at  any  certain  hour  in  the  evening,  but  foon  after 
going  to  bed  ;  and  in  the  morning,  after  getting  up,  it  gradual¬ 
ly  abated.  Nay,  a  gentleman  who  had  been  in  ufe,  for  ten  or 
twelve  days,  to  make  from  four  to  fix  Englifh  pints  of  pale  water 
in  the  night,  finding  himfelf  greatly  weakened  thereby,  refolved 
to  try  what  getting  out  of  bed  would  do  j  and  accordingly,  at  two 
in  the  morning,  after  having  that  night  paffed  about  a  pint  and 
a  half  of  urine  at  twice,  he  rofe  and  fat  up  for  two  hours,  and  then 
was  able  to  make  but  about  half  a  gill.  After  this  he  went  to  bed 
again,  and,  in  two  hours  more,  made  near  three  quarters  of  a  pint 
of  pale  water.  This  experiment  was  repeated  fome  nights  after 
with  the  fame  event. 

Those  who  are  troubled  with  this  flux  of  limpid  urine  in  the 
night,  find  themfelves  flronger,  cooler,  and  in  the  beft  fpirics  in  the 
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evening,  at  which  time  their  pulfe  is  floweft ;  but,  foon  after  going 
to  bed,  their  pulfe  becomes  quicker,  they  grow  warmer,  and  begin 
to  make  water  in  great  quantity,  they  are  not  refrefhed  with  fleep^ 
and,  in  the  morning,  they  feel  thirfly  and  languid,  and  have  a 
quicker  pulfe  than  at  other  times. 

This  excefs  of  pale  urine,  tho’  mofl  incident  to  people  of  weak 
nerves,  yet,  to  didinguifh  it  from  the  true  hyfteric  projiuviiim^  may 
.be  called  heclical  or  colliquative,  as  coming  in  the  place  of  thofe 
night-fweats  which  often  exhauil:  fuch  as  have  had  their  veffels 
w'eakened  and  their  blood  impoverifhed  by  fome  difeafe.  When 
the  vefTels  of  the  kidneys  are  relaxed,  and  yield  too  eafily,  or  are 
too  irritable,  the  fever  raifed  in  the  night  by  the  heat  of  the  bed 
will  naturally  throw  off  the  humour  by  them,  rather  than  by  the 
pores  of  the  fkin :  But,  in  the  day-time,  the  whole  body,  and  the 
loins  in  particular,  being  kept  cooler,  the  blood  will  be  lefs  rare¬ 
fied,  and  will  move  with  lefs  force ;  whence  the  dilatation  or  in- 
creafed  alternate  motion  of  the  renal  veffels  will  abate,  and  confe- 
quently  the  urine  will  be  feparated  in  much  lefs  quantity. 

An  increafed  fecretion  of  the  faliva^  is,  like  the  copious  limpid 
urine,  owing  to  an  unufual  motion  of  the  veffels  of  the  falivary 
glands :  And  it  may  be  obferved,  that,  in  patients  whofe  falivary 
veffels  are  weakeft  and  mofl  irritable,  a  falivation  will  oftener  hap¬ 
pen,  while,  in  thofe  whofe  kidneys  are  mofl  apt  to  be  affetfled  by 
any  diforder  in  the  body,  a  flux  of  pale  water  will  be  more  frequent, 

IX.  A  nervous  atrophy. 

A  marajmus,  or  fenfible  wafting  of  the  body,  not  attended  with, 
fweatings,  any  conliderable  increafe  of  the  excretions  by  mine  or 
ftool,  a  quick  pulfe  or  feverifh  heat,  may  deferve  the  name  of  ner¬ 
vous  :  Not  that  I  would  be  thought  by  this  to  infinuate,  that  fuch 
a  difeafe  proceeds  from  a  diminifhed  fecretion  of  the  animal  fpirits, 
or  from  their  vitiated  quality.  The  fluid  of  the  nerves  does  not  feem 
to  be  that  nutritious  juice,  by  means  of  which  the  daily  v'.  afte  of 
the  body  is  repaired  *  j  and  we  know  too  little  of  its  properties,  to 

make 

♦  See  above,  ch.  i,  No,  9. 
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make  it  the  foundation  of  our  reafoning  on  the  nature  or  cure  of 
difeafes.  But  this  kind  of  atrophy,  tho’  not,  perhaps,  owing  to 
any  fault  in  the  fpirits,  or  even  in  the  brain  or  nervous  fyflem  in 
general,  may  yet  deferve  the  name  of  nervous,  as  it  feems  frequent¬ 
ly  to  proceed  from  an  -imnatural  or  morbid  date  of  the  nerves  of 
the  flomach  and  inteftines. 

The  influence  of  the  flomach  in  the  animal’ oeconomy,  is  greater 
than  is  perhaps  generally  imagined:  It  not  only  contributes  to  the 
digeflion  of  the  aliment,  but  the  whole  fyflem  is  either  invigorated, 
or  affecled  with  a  languor,  according  to  the  different  difpofition  of 
its  nerves.  By  proper  food  the  nerves  of  the  flomach  are  grateful¬ 
ly  flimulated,  and  the  whole  body  is  thence  enlivened  and  flrength-- 
ened ;  fo  that,  befides  its  ufe  for  nutrition,  food  in  the  flomach  be¬ 
comes,  on  account  of  its  Jiimulus^  altogether  neceffafy,  in  fome  de¬ 
licate  nervous  people,  for  keeping  up  the  flrength  of  the  body  and 
the  due  exercife  of  all  its  fundlions :  And  hence  it  is,  that  fuch  per- 
fons  become  often  faintifh  as  foon  as  the  greatefl  part  of  the  food 
has  paffed  into,  the  inteflines ;  that  flrong  broths,  tho’  they  majr 
afford  as  much  or  more  nonrifhment  than  fome  kinds  of  folid 
meat,,  yet  do  not  fatisfy  the  flomach,  at  leafl  for  any  confiderable 
time,  or  enable  us  to  endure  much  labour ;  and  that,  according  to 
the  different  difpofition  of  the  nerves  of  the  flomach,  different  ali¬ 
ments  are  mofl  grateful  to  it,  and  mofl  invigorating  to  the  body. 

We  know,  that  an  unnatural  flate  of  the  nerves  of  the  flomach 
may  either  produce  a  craving  or  an  averfion  to  food ;  that  low 
fpirits  and  melancholy  often  proceed  from  that'caufe;  nor  is  it  to- 
be  doubted,  that  when  the  nerves  of  the  flomach  are,  from  certaia 
caufes,  affedled  in  a  manner  fomewhat  different,  an  indifference  for 
food,  a  weak  digeflion,  a  languor,  and  coldnefs,  a  flow  pulfe  and 
wailing,  may  be  the  confequences 

The 

♦  Long  continued  grief,  and  other  paffions,  too  great  application  of  mind,  a  gouty  hu¬ 
mour,  or  the  morbid  matter  of  fome  difeafe  imperfedly  cured,  remaining  in  the  body,  and 
thrown  upon  the  flomach,  as  wdl  as  other  caufes,  may  bring  on  fuch  a  ftate  of  the  nerves 
of  that  organ,  efpccially  in  thofe  whofe  nervous  fyflem  and  alimentary  canal  are  naturally 

too 
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The  morbid  affection  of  the  nerves  of  the  flomach,  by  fympa- 
thy,  impairs  the  vigour  and  energy  of  the  whole  fyflem  ;  whence 
the  motion  of  the  heart  and  circulation  of  the  blood  will  become 
flower  and  more  languid,  the  body  will  be  deprived  of  its  natural 
heat,  and  be  affeeded  with  a  general  weaknefs.  The  patient  decays 
daily,  tho’  exhauiled  by  no  exceilive  evacuations,  becaufe  his  food 
is  not  converted  into  good  chyle;  and  the  nutritious  fluid  in  the 
blood  either  does  not  pofTefs  its  ufual  properties,  or,  on  account  of 
the  languid  manner  in  which  all  the  operations  of  the  body  go  on, 
is  not  applied  to  the  feveral  parts  in  fuch  a  way  as  to  repair  the 
wafle  they  daily  fuffer.  Further,  the  watching  or  want  of  refrefh- 
ing  reft,  and  low  fpirits  or  melancholy,  which  generally  accom¬ 
pany  this  difeafe,  may  contribute  to  prevent  the  proper  nutrition 
of  the  body. 

/ 

This  atrophy  is  generally  attended  with  great  coftivenefs,  and 
fometimes  with  belchings,  and  other  ligns  of  flatulence  in  the  ali¬ 
mentary  canal.  In  fome  cafes,  the  urine  does  not  exceed  the  na¬ 
tural  quantity  ;  there  is  no  thirft,  and  the  tongue  is  clean :  In  o- 
thers,  the  difeharge  by  urine  comes  at  length  to  be  confiderably  in- 
creafed,  a  drought  prevails,  and  the  patient  decays  fafter. 

The  pulfe  often  differs  little  from  what  it  is  in  health,  except 
that  it  beats  with  lefs  force.  In  fome,  it  has  a  fmall  degree  of 
quicknefs ;  and  in  others,  it  becomes  a  good  deal  flower  than  is 
natural. 

After  a  nervous  atrophy  has  continued  long,  and  reduced  the 
patient  much,  obflru6lions  fometimes  begin  to  be  formed  in  the 
lungs,  either  from  the  languid  circulation,  or  the  fault  of  the 
fluids  ;  a  dry  cough  comes  on,  the  pulfe  grows  quick,  and  a  hedlic 
fever  is  kindled,  which,  together  with  the  original  difeafe  in  the 
flomach,  increafes  the  decay,  and  haflens  the  patient’s  fate. 

Sometimes  this  difeafe,  after  it  has  brought  the  patient  very 

low, 

too  delicate  and  fenfible.  I  had  fome  time  fmee  a  patient  fubjedl  to  fits  of  the  gout  at  the 
diftance  of  feveral  years,  who,  after  labouring  under  fuch  an  atrophy  as  I  am  now  treating 
of  for  eight  or  ten  months,  and  ufing  various  medicines  with  no  great  benefit,  was  cured  by 
a  return  of  the  gout  to  one  of  hisgreat  toes. 
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low;  takes  a  fudden  turn,  without  any  apparent  caufe.  The  pa- 
dent,  who  had  little  inclination  to  eat,  has  an  uncommon  cra¬ 
ving  and'  quick  digellion,  even  of  folid  food,  which-  ufed  to  lie 
remarkably  heavy  on  his  ftomach :  His  pulfe  becomes  quick¬ 
er  than' natural,  and  his  ikin  warm ;  his  veins,  which  were  con- 
tradled,  appear  fwelled  with  blood  *,  from  being  low  fpirited,  he 
becomes  more  chearful,  and  daily  grows  flronger'  arud  plumper  *  : 
All  which  effedfs  feem'  to  proceed,  in  a  great  meafure,  if  not  fole- 
ly,  from  fome  change  in  the  nerves  of  the  flomach  and  bowels. 

In  other  cafes,  this  diforder  goes  off  as  flowly  as  it  came  on^. 
and  the  patient  does  not  recover  fnlly  till  after  aTong  time. 

X,  Amervous  or  fpafmodic  ajlhmai 

Every  difficulty  of  breathing,  which  is  owing  to  a  fpafm  of ’ 
the  bronchial  veffiels,  or  veiicles  of  theTungs,  may,  in  a  large  fenfe, 
be  called  a  nervous  or  fpafmodic  ajlhma  ;  but  as  in  moft  aflhma- 
tic  ailments,  where  the  lungs  are  obftrudled,  or  loaded  with 
phlegm,  there  is  generally  more  or  lefs  of  a-  fpafmodic  contradlion 
excited  in  the  air- veffiels  of  the  lungs I  fhould  chufe  to  define  a 
fpafmodic  ajlhma  to  be  that  fpecies  of  difficult  breathing,  which  is 
not  owing  to  any  obftrudlion  in  the  lungs,  or  load  of  humours 
compreffiing  their  veffiels,  but  to  an  uncommon  contra dlion  of  their 
bronchial' tubes  and  veficles,  whereby  they  do-  not  yieldj  as  ufual, 
to  the  preffiure  of  the  air  in  infpiration. 

Th  b  predifpofing  caufe  of  this-  difeafe,  is  a  particular  weaknefs 
and'  delicacy  or  fenfibility  of  the  pulmonary  veffiels  and  nerves, 
which  renders  the  mufculo-tendineous  membrane,  connedling  the 
annular  cartilages  of  the  bronchia,  liable  to  be  affieCted  with  a  fpaf- 
modic  contra dlion  from  fuch  occafional  caufes  as  in  a  found  Rate 
of  the  lungs  would  not  produce  this  effedl. 

These  caufes  may  be  reduced  to  the  following. 

r.  An  y  acrid  or  noxious  matter  in' the  blood,  whether  of  the 

4  G'  arthritic, 

♦  See  a  cafe  of  this  kind,  in  a  young  lad  of  14  years  of  age,  deferibed  under  No.  13.  of 
this  chapter. 
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arthritic,  rheumatic,  or  fome  other  kind,  thrown  on  .the  lungs,  and 
irritating  their  nerves. 

As  a  proof  of  this,  I  have  known  a  perfon,  aflfedled  with  a  fit  of 
-the  fpafmodic  ajlhma,  fuddenly  relieved  by  a  gouty  pain  in  his 
great  toe,  and  become  worfe  after  a  day  or  two,  'when  this  pain 
went  off. 

2.  Sympathy  with  the  ftomach.  When  the  nerves  of  this  or- 
'gan  are  difagreeably  affecled  by  wind,  phlegm,  or  crudities,  the 
dungs,  if  they  are  more  than  ufually  irritable,  often  fuffer  by  fynv* 
pathy,  and  are  feized  v/ith  a  fpafm.  Further,  when  the  ftomach 
is  much  diftended  by  wind,  it  may,  ,by  prefling  upon  the  dia¬ 
phragm,  increafe  an  afthmatic  fit. 

3.  As  hyfteric  fits  and  fpafmodic  cholics  are  often  ^occafioned  by 
■violent  aftedlions  of  the  mind  ;  fo  I  have  known  fudden  fear  bring 
on  an  afthmatic  paroxyfm,  in  a  woman  who  was  fubjecft  to  frequent 
attacks  of  this  difeafc. 

4.  A  fudden  diminution  of  the  perfpiratlon  or  contracftion  of 
the  cutaneous  vefTels  from  cold,  may,  by  turning  the  humours  in 
too  great  quantity  upon  the  lungs,  occafion  a  fit.  The  cold  af- 
fe(fting  the  cutaneous  nerves  may  alfo,  by  fympathy,  produce 
fome  kind  of  fpafm  in  the  air-veflTels  of  the  lungs. 

•  5.  Too  great  lofs  of  blood  vvill,  in  thofe  who  have  very  delicate 
or  irritable  lungs,  be  fometimes  apt  to  produce  afthmatic  fits,  ra¬ 
ther  than  other  nervous  fymptoms 

6.  Some  fixed  obftru6lion  in  the  lungs,  which,  at  all  times, 
makes  the  breathing  fomewhat  lefs  free  than  in  perfeifl  health, 
efpecially  if  any  confiderable  exercife  is  ufed,  and  which,  when 
-fome  of  the  above-mentioned  caufes  concur,  produces  an  afthma¬ 
tic  fit,  which  indeed,  ftridlly  fpeaking,  is  of  the  mixed  kind.  And 
here  it  may  be  proper  to  oblerve,  that  among  the  many  patients 
liable  to  periodical  fits  of  the  afthma,  there  are  but  very  few  who 
have  not  fome  obftruftion  or  other  obftacle  conftantly  remaining 
in  their  lungs ;  fo  that  a  true  nervous  or  fpafmodic  afthma,  with¬ 
out  any  other  fault  in  the  lungs  than  an  uncommon  delicacy  or 

irritability 

*  See  an  Inftance  of  this  in  Dr  Barry’s  treatife  on  the  three  digeftions  and  difeharges  of 
£he  human  body,  p.  294. 
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irritability  of  their  nerves,  is  a  difeafe  which  we  feldom  meet 
with ;  and,  on  this  account,  I  have  fubjoined  the  following  cafe. 

A  girh  healthful,  well  made,  and  of  a^  feemingly  good  confli” 
tution,  began,  at  the  age  of  feven  years,  to  complain  of  a  pain 
at  the  lower  part  of  Jlermm.  This  pain,  which  returned  after 
no  certain  intervals,  became  gradually  more  fevere  during  the  fpace' 
of  near  two  years  ;  after  which,  in  place  of  it,  the  patient  began 
to  be  affedbed,  at  times,  with  a  difficulty  of  breathing,  which  re¬ 
turned  frequently,  without  obferving  any  certain  periods ;  as  a 
week,  a  fortnight,  or  a  month,  would  fometimes  interveen  between 
the  fitSi  She  was  generally  feized  with*  the  fits  all  at  once;  and 
after  breathing,,  with  the  utmoft  difficulty  for  half  an  hour,  fome¬ 
times ‘more  than  an  hour,  ffie  would,  of  a  fudden,  become  perfedl- 
ly  well,  and  fall  a  dancing  immediately  after  with  her  companions. 
It  was  obfervable,  that  this  girl  had  no  complaint  of  her  flomach,- 
no  cough,  . nor  other  apparent  fault  in  her  lungs  ;  nor  did  ffie  ufual- 
ly  expedlorate  phlegm  when  the  fit  went  off;  and,  except  in  time 
of  the  aflhmatio  paroxyfm,  breathed*  with  the  fame  eafe  as  any  per^ 
foil  in  perfedl  health.  After  having  been  fubjecfl  to  returns  of  this- 
fpafmodic  ajihma  ^ox  above  two  years,  ffie  died  of  a  continued  fever,, 
in  which  her  head  was  greatly  affedled. 

Was  this  diftemper  owing  to  fome  morbid  matter  in  the  blood, 
which  firft:  affedled  the.  parts  about  the  Jlernum,  or  perhaps  the 
mediajlinum,  with  a.  painful  fenfation,  and  afterwards  falling  on  the 
lungs,  snd  irritating  their  nerves,  occafioned  a  fpafm  or  true  cramp- 
of  their  aereal  veffels  ?  T  ffiall  only  add,  that  fits  of  the  fpafmodic 
ajlhma  are  fometimes  preceded  by  a  great  difcharge  of  pale  urine; 
fo  that  the  patients  can  foretell  them  a  day  or  two  before  they 
come  on.. 


XI.  A  nervous  cougffi 

A  cough  may  be  called  nervous,  when  it' does  nor  proceed  from 
any  phlegm,,  obflruction,  or  other  irritating  caufe  in  the  lungS’  them- 
felves,  but  from  fympathy  with  fome  other  part  whofe  nerves  are 
difagreeably  affe(5ted.  Of  this  kind  is  that  dry  cough  which  is  oc- 

^  G  2  cafioned 
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cafioned  by  worms,  or  by  teetblng  in  children.  A  cough  with  very 
unufual  Tymptoms  has  alfo  been  owing  to  water  in  the  pericarduwi 
and  other  diforders  of  the  heart,  when  the  lungs  themfelves  appear¬ 
ed  to  be  found.  But  inftead  of  making  any  further  observations  on 
this  fubje(5l,  I  fhall  give  a  particular  account  of  a  very  extraordinary 
cough  of  the  truly  nervous  or  fympathetic  kind. 

A  girl  aged  eight,  in  January  1760,  was  feized  with  a  dry  cough, 
which  continued  for  two  or  three  months,  notwithdanding  Several 
remedies  that  were  ufed  to  remove  it.  In  October  following  the 
cough  returned  with  as  much  violence  as  before,  and  with  tbis  dif¬ 
ference  only,  that 'it  was  rather  more  fevere  when  ihe  Sat  up  than 
when  llie  lay  in  bed.  Altho’  her  Ikin  was  cool,  her  pulfe  Scarce 
quicker  than  ufual,  fome  blood  was  taken  away,  .and  a  vomit  was 
given,  but  without  any  good  effedt.  Upon  a  fafpicion  that  this 
cough  might  be  owing  to  worms  in  the  Stomach  or  inteftines,  fhe 
took  fome  powder  of  tin,  and  two  dofes  of  rhubarb  with  calomel. 
The  cough  ceafed  in  eight  or  ten  days  after,  uhng  thefe  medicines, 
altho'  no  worms  were  brought  away  by  them. 

Towards  the  end  pf  December  1760,  this  girl,  after  having 
been  in  good  health  for  fix  or  feven  weeks,  was  again  Seized  with 
a  dry  cough,  for  which  fhe  was  twice  blooded  without  any  advan¬ 
tage  ;  but  fhe  found  Some  relief,  for  a  few  days,  by  a  blifter  ap¬ 
plied  to  her  back. 

About  the  middle  of  January,  the  cough  became  more  con- 
flant  and  fevere  when  fhe  fat  up,  but  never  affedlcd  her  when  fhe 
lay  in  bed.  On  the  third  of  February,  when  I  was  called,  I  found 
the  following  Symptoms. 

A¥hile  -fhe  lay  in  bed,  flie  had  no  iCough,  no  difficulty  in  brea¬ 
thing,  nor  any  pain  or  uneafinefs  in  her  breafl  ;  her  fkin  was  cool, 
her  tongue  moifl  and  clean,  her  appetite  good  *,  and  fhe  was  as 
chearful  as  ufual.  Her  pulfe  beat  then  about  90  times  in  a  mi¬ 
nute  ;  it  was  of  a  moderate  flrength,  but  a  little  irregular.  When 
fhe  fat  up  in  bed,  her  pulfe  became  quicker  by  ten  or  twelve  ftrokes 
in  a  minute,  but  fhe  flill  was  free  from  the  cough  and  every  other 
complaint  j  and  in  this  poflure  flie  continued  moft  part  of  the  day^ 

When 


When  (lie  flood  either  on  the  bed,  or  on  the  floor,  or  when  flie 
fat  on  the  bed-flde,  or  on  a  chair,  (he  was  immediately  feized  with 
the  cough,  which  continued  without  intermiflion,  until  £he  lay 
down  again.  The  cough  was  dry  and  convulflve,  for  fhe  could  not 
reflrain  it  for  one  moment ;  it  was  attended  with  a  pain  in  the 
^Jlerntim,  about  an  inch  or  more  above  the  xiphoid  cartilage,  which 
.pain  fhe  never  felt  in  any  degree  when  flie  lay  down  or  fat  up  in 
bed. 

When  fhe  flood  on  her  feet,  her  pulfe  became  very  fmall  and 
irregular,  and  beat  at  the  rate  of  200  times  in  a  minute. 

At  different  times,  in  the  months  of  February  and  March,  I 
frequently  repeated  the  following  experiments  with  a  view  to  difco- 
ver  more  of  the  nature  and  caufe  of  this  uncommon  cough. 

1.  When  fhe  lay  on  her  back,  acrofs  the  bed,  with  her  legs 
hanging  over  it,  fhe  was  free  from  the  cough,  but  was  immediate¬ 
ly  troubled  with  it  when  fhe  fat  up, 

2.  When  fhe  fat  up  in  the  bed,  or  fat  on  the  floor,  with  her 
-thighs  and  legs  in  a  horizontal  pofture,  flie  did  not  cough  at  all. 

3.  When  fhe  fat  in  the  bed,  and  drew  up  both  her  legs  as  clofe 
as  fhe  could  to  her  thighs,  flie  was  then  attacked  with  the  cough, 
and  with  the  pain  in  her  breaft. 

4.  When  flie  fat  in  her  bed  on  the  bolfler  and  pillow,  with 
her  thighs  and  legs  inclining  a  little  downwards,  fhe  had  no  cough. 

5.  When  fhe  kneeled  down,  either  on  the  floor  or  in  the  bed,  with 
her  body  ereifl,  fhe  was  immediately  feized  with  the  cough,  and 
the  pain  in  her  breafl. 

6.  When  file  lay  on  her  back,  with  her  head  and  fhoulders  as 
low,  or  a  little  lower  than  her  body,  flie  coughed  without  inter- 
.miffion,  as  fhe  did  alfo  in  an  eredl  pofture. 

7.  In  a  prone  pofture,  with  her  head  as  low,  or  lower  than  her 
hody,  fhe  coughed  inceflantly,  and  was  like  to  be  fuffocated  ;  but 
;as  foon  as  her  face  was  a  little  raifed  and  fupported  on  the  bolfler 
or  pillow,  the  cough  ceafed. 

The  cough,  the  pain  in  her  breaft,  and  fenfe  of  fuflbeation 

were  greater,  and  her  pulfe  was  fmaller,  quicker,  and  more  irre-  • 

gular, 
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gular,  when  her  head  was  low,,  than  when  fhe  flood  upright ;  but 
lying  low  on  her  face  feemed  to  give  her  flill  greater  uneafinefs  than* 
lying  low  on  her  back, 

8.  She  lay  on  either  fide  with  eafe,  and' without  coughing,  un— 
lefs  v>rhen  her  head  was  as  low,  or  lower  than  her  body. 

9.  When  flie  fat  or  flood  with  her  ffeet  in  warm  water,  fhe* 
had  neither  any  difficulty  in  breathing,  nor  inclination  to  cough,, 
nor  pain  in  her  breafl  5  but  flie  coughed  without  intermiffion,  the: 
moment  her  feet  were  taken  out  of  the  water.. 

When  fhe  fat  with  her  feet  in  the  warm  water,  her  pulfe  beat: 
120  times  in  a  minute;  and,  when  flandihg  in  it,  between  130? 
and  140  times.  When  fhe  flept  out  of  the  water,  and  flood  on. 
the  floor,  the  cough  inflantly  returned,  and  her  pulfe  rofe  to  200 
in  a-  minute. 

10.  When  the  heat  of  the- water  was  reduced  (by  pouring  fome* 
cold  water  flowly  into  it)  from  above  100  degrees  of  Farenheit’s* 
fcale,  to  about  70,  the  cough  returned  with  its  ufual.  violence;; 
and  altho’  fhe  fat  in  a.  chair,  her  pulfe  rofe  from  about  120  to  near’ 
190,  and  became  fmall  and  irregular.  After  this,  upon  gra— 
dually  adding  boiling  water,  fo  as  to  raife  the  heat  of  the  bath  to> 
88  or  90  degrees,  the  cough  ftopt,  and  her  pulfe.  became  fuller,, 
much  flower,  and  more  regular. 

11.  When  fhe  coughed  the-mofl  violently,  if  the  foies  of  her’ 
feet  were  only  made  to  touch  the  warm  water,  flie  grew  immedi¬ 
ately  eafy,  and  continued  fo,  altho’  her  feet  were  not  wholely  im-- 
merfed. 

12.  When  one  of  her  feet  was  taken  out  of  the  bath,  the  coughs 
was  not  prevented,  by  increafing  the  quantity  of  warm  water,  fo^ 
as  to  make  it  not  only  cover  the  other  foot,  but  alfo.  a  good  part 
of  the  leg. 

13.  After  her  feet  had  been,  for  fome  minutes,  im  water  heat¬ 
ed  to  about  1 14  degrees,  one  of  them  was  taken  out  of  it,  and 
that  inftant  the  cough  returned  with  its  ufual  violence ;  notwith- 

•  Handing  that  foot  and  ancle  continued,  for  fome  time,  to  be  warm¬ 
er 
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er  than  the  body  naturally  is,  or  than  was  necelTary  to  prevent 
coughing  upon  putting  the  foot  into  the  warm  water. 

14.  When  one  of  her  legs  was  taken  out  of  the  water  (warmed 
to  about  96  degrees)  and  wrapt  in  a  dry  or  wet  piece  of  flannel, 
whofe  heat  was  at  leaft  114  degrees,  fhe  coughed  as  ufual ;  but  was 
relieved  as  foon  as  her  foot  was  again  put  into  the  warm  water. 

1 5'.  When  her  feet  were  covered  with  dry  fand,  heated  to  above 
1 10  degrees,  fhe  coughed  with  the  fame  violence  fhe  ufed  to  do  on 
the  floor.  Nor  was  the  cough,  either  when  fhe  fat  or  flood,  pre¬ 
vented  by  the  flannel  wrung  out  of  hot  water,  and  applied  round 
her  feet  and  legs ;  altho’  an  equal  or  a  greater  degree  of  beat 
was  by  this  means  communicated  to  thefe  parts  than  by  the  pe* 
diluvium^ 

16.  When  her  hands  were  dipt  in  warm  water,  fhe  continued 
as  free  from  the  cough  as  when  her  feet  were  bathed.  But  a 
bottle  filled  with  hot  water  and  held  between  her  hands  Had  no 
inch  effeifl. 

17.  When  one  of  her  feet  was  taken  out  of  the  bath,  altho’  the 
hand  of  that  or  the  other  fide  was  put  into  water  of  an  equal  or  a 
greater  heat,  flie  coughed  without  intermiflion ;  but  as  foon  as  both 
hands  were  dipt  in  the  warm  water,  flie  coughed  no  more. 

18.  I  made  her  breathe  over  the  fleam  of  hot  water,  when  one 
of  her  feet  was  taken  out  of  the  ^edihuvium ;  but  this  did  not  pre¬ 
vent  the  cough. 

19.  When  flie  lay  with  her  head  as  low  or  lower  than  her  bo¬ 
dy,  (N°  6.  and  7.),  warm  water  then  applied  to  her  hands  or  feet 
had  no  effedl  in  preventing  or  leflening  the  cough  j  but  in  every  o- 
ther  poflure  it  kept  her  quite  eafy. 

20.  If  one  or  both  hands  were  dipt  in  cold  water,  fhe  was  pre- 
Tently  feized  with  the  cough,  and  with  the  pain  in  her  breafl,  whe¬ 
ther  fhe  lay  in  bed  or  fat  with  her  feet  in  warm  water.  The  fame 
thing  happened  when  her  palms  v^ere  applied  to  a  quart  bottle  of 
cold  water  ;  with  this  difference,  that  the  cold  water  inflantly  rai- 
fed  her  cough  ;  whereas  the  cold  bottle  took  two  or  three  fe- 
conds  before  it  could  produce  that  efledl.  The  cough  was  alfo 
raifed  by  applying  a  bottle  full  of  cold  water  to  her  flomach. 

21.  When 
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21.  When  fhe  lay  with  her  legs  hanging  over  the  bed-lide;, 
I.),  {lie  began  to  cough  as  foon  as  the  foies  of  her  feet  touch--' 

ed  fome  cold  water. 

22.  The  putting  her  hands  in  cold  water,  when  (he  lay  in  bed;, 
not  only  excited  the  cough,  hut  raifed  her  pulfe  from  about  90  to> 
above  180  ftrokes  in  a  minute. 

These  experiments  were  often  repeated  between  the  3d  of  Fe¬ 
bruary  and  the  8th  of  March  ;  but  fome  time  after  this,  I  found'^ 
the  following  difference  v/ith  refpedl  to  fome  of  the  above  mention¬ 
ed  fymptoms* 

23.  On  the  ift  and  4th  of  April,  when  fhe  lay  acrofs  the  bed' 
with  her  head  fupported  by  a  pillow;  and*  her  legs  hanging  over; 
(N°  I.),  fhe  was  immediately  attacked  with  the  cough,  and  her 
pulfe  became  fo  fmall  and  quick,  that  I  could  not  exaiflly  count  it;, 
but  I  was  fure  it  did  not  beat  lefs  than  18  or  20  times  in  five  fe-*^ 
conds  (N°  9.).  Upon  railing  her  legs,  fo  as  to.  bring  them  to  a 
horizontal  poflure,  the  cough  immediately  ceafed,  and  her  pulfe  in 
a  minute  after  beat  only  ten  times  in  five  feconds.  As  foon  as  her* 
legs  were  allowed  to  hang  down  again,  the  cough  returned  v/ith  its* 
ufual  violence. 

24.  On  the  yth  April,  by  putting  one  of  her  hands  into  cold  wa¬ 
ter  when  a-bed,  fhe  was  feized  with  the  cough,  and  her  pulfe  be¬ 
came  very  fmall,  and  beat  at  leaft  20  times  in  five  feconds  (N°22.). 

Of  late,  Ihe  felt  more  uneafinefs  and  pain  in  her  breafl,  with  a 
greater  fenfe  of  fuffocation,  when  flie  was  feized  with  the  cough, 
either  upon  a  change  of  poflure,  or  putting  her  hands  into  cold 
water.  And  her  pulfe,  which  ufed  to  be  about  90  when  fhe  lay  in 
bed,  was  now  at  96  in  a  minute  :  but  her  fkin  continued  cool,  fhe 
had  no  thirfl,  and  her  appetite  was  good. 

It  will  be  proper  to  add,  that  fhe  has  had  no  expedloration  from 
the  beginning. 

From  the  above  facfls  it  appears, 

(rt)  That  an  cre6l  poflure  does  not  excite  the  cough,  nnlefs  ei¬ 
ther  the  legs  or  thighs  be  much  bent,  or  in  a  dependfiig  or  perpen¬ 
dicular  fituation.  See  N°  1.2.  3.  4.  and  5.  above. 

{b}  That 
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{^)  That  a  depending  fituation  of  the  legs  did  not,  at  firfl,  oc- 
Oafion  the  cough,  unlefs  when  the  body  was  ere6l ;  but  afterwards, 
that  pofture  of  the  legs  had  this  effedl,  altho’  the  body  lay  hori¬ 
zontal.  N°  I.  and  23.  Her  pulfe  alfo  became  a  great  deal  quick¬ 
er  in  this  attitude  than  it  had  formerly  been,  either  when  Ihe  fat 
up,  or  when  fhe  flood ;  whence  it  would  feem  that  the  caufe  of 
the  difeafe  had  been  gradually  increafing  from  the  third  of  Febru¬ 
ary  to  the  ifl  of  April.  9,  10.  23.  and  24. 

(c)  That  when  the  head  and  flioulders  are  as  low,  or  lower  than 
the  body,  the  cough  is  fliil  more  fevere  than  when  flie  flood  up¬ 
right.  7. 

(^)  EroM  the  experiments 'already  related,  I  was  ready  to  ima¬ 
gine  that  the  cough  might  be  owing  to  fome  tumour  or  other  fixed 
caufe  in  the  bread,  which,  in  certain  poftures,  fo  ftrongly  irritated 
that  part  of  the  lungs  which  it  touched,  as  to  occafion  a  conftant 
convulfive  motion  of  the  mufcles  of  refpiration ;  but  the  following 
'experiment,  which  I  frequently  repeated,  foon  diffipated  this  theo¬ 
retical  illufion. 

When  my  patient  lay  in  bed.  Upon  extending  one  of  her  feet, 
fo  as  to  bring  it  nearly  to  a  right  line  with  the  leg,  fhe  coughed 
violently,  and  her  pulfe  rofe  from  94  in  a  minute  to  18  in  five  fe- 
conds But  when  her  hands  were  either  ftrongly  bent  inwards,  or 
extended  outwards,  or  when  fhe  pulled  ftrongly  or  raifed  a  con- 
fiderable  weight  with  them,  no  coughing  enfued. 

When  the  cough  was  raifed  by  firetching  her  feet,  warm  water 
applied  to  her  hands  immediately  put  a  flop  to  it. 

From  this  experiment,  as  well  as  N°  23.  it  may  appear,  that 
this  extraordinary  cough  did  not  depend  on  any  fixt  obllruclion 
or  tumour  within  the  thorax  irritating  the  lungs  in  certain  pollures. 
But,  4n  this  patient,  the  nerves  of  the  lungs  feem  to  have  been  en- 
'dued  with  an  uncommon  degree  of  fenfibility,  and  to  have  had  a 
peculiar  fympathy  with  the  legs  and  feet ;  whence,  as  often  as  they 
were  in  a  depending  fituation,  or  the  nerves,  tendons,  and  liga¬ 
ments  at  the  ancles,  were  flretched,  an  uneafy  fenfation  was  felt  in 
the  lungs,  which  occafioned  an  inceffant  cough.  Altho'  the  fyni- 
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padiy  between  the  lungs  and  the  other  parts,  appears  to  have  Been" 
lefs  remarkable,  yet  the.  fhock  which  their  nerves  fuffered  from 
•cold  water  (No.  20.  and  21.)  was  fccftrongly  felt  in  the  lungs,  as^ 
to  occafion  a  pain  in  the  breaft,  together  with  the  coughs 

When  the  head  and  flioulders  were  lower  than  the  body,  the 
cough  was  more  fevere  than  in  any  other  htuation,  probably,  be* 
caufe  in  that  poflure  the  refpiration  is  lefs  free,  and  the  blood' 
paJTes  with  more  difficulty  thro’  the  lungs. 

(^)  Warm  water  did  not,  by  its  prefTure  on  the  nerves  or  blood* 
vefTels  of  the  feet,  prevent  the  cough,  beeaufe  it  was  excited  by  cold' 
water,  whofe  weight  is  greater.  Neither  did  the  pediluvium  pror- 
duce  this  effefl  by  its  heat  alone,  or  even  by  its  heat  and  moiflure  \ 
for  fand  or  wet  flannel  of  an  equal  or  greater  degree  of  heat  applied, 
to  the  feet,  did  not  prevent  the  cough..  No.  i  y.  and  16. 

(/)  As  the  effefls  of  dcit  pedilu^vium  cannot  be  deduced  from  its. 
rarefying  the  blood  by  its  heat,  neither  can  they  be  owing  to  any 
derivation  of  this  fluid  towards  the  inferior  extremities  j  becaufe 
warm  water,  whether  it  was  applied  to  the  hands  or  the  feet,  had 
the  fame  influence  in  flopping  the  cough;  and  as  foon  as  the  foies, 
of  her  feet  touched  the  water,  the  cough  ceafed.  No.  16.  and  1 1. 

It  remains,  therefore,  that  warm  water,  by  its  particular 
aclion  on  the  extremities  of  the  nerves  to  which  it  is  applied,  ren¬ 
ders  the  whole  fyftem  lefs  fenfible  of  any  irritation ;  whence  the* 
too  delicate  lungs  are  lefs  affe(5led  in  confequence  of  their  fympathy 
with  the  inferior  extremities  {d).  However,  when  the  patient  lay 
wdth  her  head  lower  than  her  body,  the  warm  water  did  not  then 
prevent  the  cough;  becaufe,  in  that  pofition,  the  irritation  in  the* 
lungs  was  too  great  to  be  wholely  removed  by  the  anodyne  power 
of  the  warm  water :  And,  for  the  fame  reafon,  it  feems  to  have 
been,  that  the  pediluuium  did  not  prevent  the  pain  within  her  breaft 
and  the  cough,  which  were  railed  by  dipping  her  hands  in  cold 
water.  No.  6.  7.  19.  and  20. 

(Jj)  It  appears  from  the  above  experiments,  that  warm  water 
affedls  our  nerves  very  differently,  not  only  from  a  dry  heat,  but 
alfo  from  warm  fleams,. or  cloths  dipt  in  hot  water;  a  fadl  which 

feems 
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feems  not  to  have  been  known,  or  at  lead  not  fufficiently  attend¬ 
ed  to,  and  which  perhaps  may  afford  fome  ufeful  hints  in  pracflice. 
No.  14.  and  ly. 

(z)  Since  warm  water,  applied  to  the  nerves,  has  a  fupcrior 
anodyne  affedl,  not  only  to  fubftances  that  are  warm  and  dry,  but 
even  to  warm  fleams  or  vapour  j  it  is  eafy  to  fee,  how  clyflers  of 
warm  water  may  give  relief  in  pains  of  the  bowels  and  other  ab¬ 
dominal  ^ifcera^  altho’  they  do  not  communicate  more  heat  to  the 
great  guts  than  they  pofTeffed  before. 

(h)  Lastly,  the  effedls  of  the  warm  water  in  this  cafe  appear 
the  more  remarkable,  as  a  pill  confiding  of  half  a  grain  of  opium, 
and  three  grains  of  afa  fcetida,  given  every  evening  and  morning, 
for  fever al  days,  had  not  the  lead  effedl  in  either  preventing  or 
leffening  the  cough. 

Between  the  20th  of  January  and  the  25th  of  March,  a  variety 
of  remedies  were  prefcribed  for  this  patient,  without  any  advantage, 
vomits,  bliders,  and  an  iffue  between  the  fhoulders,  the  bark, 
powder  of  tin,  rhubarb  with  calomel,  pills  of  opium  with  afa  fatida, 
bolufes  of  theriaca  with  camphire  and  valerian. 

Towards  the  end  of  March,  I  put  her  on  a  courfe  of  pills  made 
of  the  extracd  of  hemlock,  which  die  continued  for  two  months. 
About  the  middle  of  May  die  began  to  have  lefs  pain  in  her  bread, 
and  lefs  fenfe  of  fuffocation  and  coughing,  when  die  fat  up  out  of 
bed,  or  walked  through  the  room.  Upon  the  22d  of  May,  thefe 
complaints  left  her  altogether;  and  on  the  28th  of  that  month, 
the  cough  was  neither  raifed  by  danding  nor  walking,  nor  when 
her  head  was  laid  lower  than  her  body:  Alfo  cold  water  applied  to 
her  hands  had  now  no  efFe(5l  in  exciting  the  cough  or  pain  in  her 
bread.  On  the  30th  of  May,  after  walking  a  little  abroad,  the 
cough  returned  for  a  day  or  two.  Upon  the  3d  of  June,  after  ha¬ 
ving  made  a  journey  of  about  ten  Englidi  miles  in  a  chaife,  the 
cough  attacked  her  with  as  great  violence  as  ever.  Being  now  ful¬ 
ly  convinced,  that  this  ailment  was  not  owing  to  any  fixt  obdruc- 
tion  in  the  lungs,  but  to  an  uncommon  delicacy  or  fenfibility  in 
-their  nerves,  I  ordered  for  her  pills  of  extrad  of  gentiau  and  lima- 
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tura  mart  IS,  which  fhe  took  twice  a-day  for  about  ten  weeks.  To-*  - 
w^ards  the  end  of  Jnly,  the  violence  of  the  cough  began"  to  abate,, 
and,  for  the  firfl  eight  or  ten  days  of  Auguft,  (lie  was- feldom troubled i 
with  it.  On  the  loth  of  Augufl,  it  returned  and  continued  to- 
the  2d  of  September,  when  it  left  her  entirely.  In  the  month  of 
November  following,  fhe  had  a  flight  attack  of  the  cough  and  un- 
eafinefs  in  her  bread;;  which-  fymptoms  returned,  for  one  day,  ins. 
September  1762,  fince  which  (he  has  been  very  rarely  a ffedled  with'». 
them  in  any  conflderable  degree.  It  was  obferved,  that  the  returns 
of  her  cough  after  September  1761,  were  always,  owing  to  her  ufingj, 
exercife  too  freely. 

XII.  P  A  L  p  I T  A  T I  o  N  s-,of  the  heart; . 

1.  In,  thofe  whofe  nervous  fy Item  is  eafily  moved,' any  fuddeii 
and  ftrong  palTion,  .  but  efpecially  fear,  will  produce  palpitations^ . 
and  an  irregular  motion  of  the  heart,  by  rendering  it  more  irritable, . 
and,  at  the  fame  time,,  by  forcing  upon  it  the.  venous  blood  in / 
greater  quantity  than  .ufual  *. . 

2.  The  regular  motion  of  the  heart  may  be  alfo.difturbed  by  its-^ 
fympathy  with  the  ftomach,.^  when  this  organ  is  difordered,  by  - 
wind,  noxious  humours,  worms,  or  other  caufes ;  by  the  fupprellion, 
of  fome  habitual  evacuation ;  by  fome. acrid  matter,  in  the  blood, 
falling  on  the  heart  itfelf  f  5  By  inflammations -or  obflrudlions  im 
it  or  the  pericardium,  ^s.nd  by  polypi  oz  oflified  valves ;  for  -  thefe 
caufes  either  render  the  heart  more  irritable  than  in  a  natural  Rate,, 
or  diflurb  the  free  motion  of  the  blood  through  the  great  veffelsi 
adjoining  to  it. 

XIII.  The  pulfe  often  varying  in  quick'nefs,  .Rrengthy.and  Tul-- 

nefs,, 

♦’Fear  or  furprize  feems  to  occafion  a  fudden  contrafllon  of  the  right  'ftnus  venofuiy-  and,', 
perhaps,  alfoof  the  adjoining  trunks  of  the  ven^t  cava  ;  for  I  frequently  feel,  upon  any  fur"'  - 
prize,  a  fudden  contrarflion  about  my  heart,  -while  the  veins  in  my  hands  and  fingers  feel  as  > 
if  they  were  diRended  with  blood. 

f  1  have  often  feen  palpiutions,  which,  as  far  as  I  fcould  judge,  were  owing  folely  to  ann 
arthritic  humour  affecting  the  heart. 
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nefs,  not  only  in  different  patients,  but  in  the  fame  at  different 
times. 

To  account  for  tliefe  variations  of  the  pulfe,  it  -will  be  fufficient 
to  mention,  briefly,  the  general  caufes  of.a  ftrong  and  weak,  hard' 
and  foft,  quick  and  flow* pulfe, 

1.  As  a  {Iron g  pulfe  is  owing  to -the  ventricles  of  the  heart  expel¬ 
ling,  with  a  confiderable  force,  that  quantity  of -blood 'v/'hich  they 
can  contain ;  fo  a  weak  .pulfe  may  proceed  from  a  debility  of  the  ‘ 
ventricles^  whence  a  proper  impulfe  is  not  given  to  that  fluid ;  or  it 
may  be  owing ’to- a- too  great  irritability  whereby  the  ventricles  con- - 
tradl  before  they  are.  fufficiently  filled ;  or  to  the  want  of  a  free  cir¬ 
culation  of  -  the^ blood'  through  the  lungs,  whence  it  returns. in  too? 
fmall  a  ftream  to  the  heart. . 

2.  A  hard  pulfe  is  owing  either  to  a  tOo  great  denfity'  of  the- 
blood,  or  to  an  obftrudlion,  or,  oftener,  a  fpafmodic  contraclion  of 
the  vafeular-fyftem,.  particularly  the  capillary  arteries;  in  which' 
cafe  the  blood .  paffing  with  difficulty  into  the  veins,-  the  arteries  > 
muff  feel  tenfe  and-  hard  . 

This,  pulfe-  often  occurs-  in  pleurifies,  and  other  inflammatory 
difeafes*  It  is  to  be  obfeiwed,  however,  that  in  inflammations  of.' 
fuch  parts  as:  are  very  fenfible,  and  diave  a  -  remarkable  s  fympathy  ' 
with  the  heart,  while’  the  pain  produces  a  kind  of  fpafmodic  con- 
tradlion  of  the  arterial  fyftem,  it  often  renders  the  heart  fo  irritable, , 
that,'  .tho’^  the  pulfe  feels  fomewhat  hard,  yet  it  is  very  fmall ;  be-  - 
caufe  the  ventricles  contract  before  they  are  fufficiently  filled  with; 
the  returning  blood :  And  this  is  frequently  the-  cafe  in  inflamma-- 
tions  of  the  ftomach,  bowels,  ^nd'uterm'\.  On  the  other  hand,- 
when  the.  lungs  or. liver  are  inflamed,  the-  pulfe  is  generally  fofter' 
and  fuller,  becaufe  thefe  parts  have  but  little  painful  feeling  ;  and 
therefore  the.vafcular  fyflem  is  feldom  affecRed  with  any  fpafm. . 

If 

♦"I  have  known  feme  people,  whofe  pulfe,  in  a  natural  ftate,  was  harder  than  that-of  moft  ' 
others  in  the  greateft  inflammatory  difeafes.  It  is  not  probable,  that  in  fuch  the  coats  of  ? 
the  arterial  fyftem  were  mere  tenfe,-  and  the  pafliige  from  the  arteries  into  the  veins  ftraiten* 
than  ufual. 
t,See  above,  p,  241.0 
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It  is,  however,  to  be  obferved,  that  an  inflammation  of  the  exter^’ 
nal  membrane  of  the  liver  or  lungs  is  attended  with  confiderabk 
pain,  and  a  hard  pulfe,  as  in  a  pleurify. 

3.  A  too  foft  pulfe  is  owing  either  to  a  laxity  of  the  whole  vefTela, 
and  particularly  of  the  capillary  arteries,  or  to  a  thinnefs  or  watery 
Rate  of  the  blood,  which  palTes  into  the  veins  and  fecretory  veffels 
fo  eafily,  that  it  can  exert  little  of  its  force  in  dilating  the  arteries. 

A  foft  pulfe  is  more  common  than  a  hard  one,  in  thofe  patients 
who  are  fubjecl  to  nervous  or  hyfteric  complaints  ;  becaufe  too 
thin  blood  and  a  laxity  of  the  vafcular  fyftem  are  more  common 
in  fuch,  than  denfe  blood  and  a  too  great  tenfion  or  fpafmodic  con¬ 
traction  of  the  arteries,  which  occafion  a  hard  pulfe. 

4.  A  pulfe  quicker  than  natural  muft  be  owing  to  one  or  more 
of  the  following  caufes,  njiz.  an  increafe  of  the  flimulating  quality 
of  the  blood,  its  quicker  return  to  the  heart,  or  a  greater  degree  of 
fenfibility,  and  confequently  a  greater  aptitude  for  motion  in  the 
heart. 

(<3)  The  flimulating  quality  of  the  blood  is  increafed,  by  its  be¬ 
coming  too  denfe  or  fizy,  by  external  heat,  by  frefli  chyle,  fuch  e- 
fpecially  as  is  prepared  from  animal  food,  or  acrid  and  heating  ali¬ 
ments  ;  and  by  the  mixture  of  any  noxious  humours  bred  in  the 
body,  or  of  malignant  or  poifonous  effuvia  received  from  the  air. 

(J?)  The  blood  is  made  to  return  in  greater  quantity  to  the  heart 
by  all  kinds  of  exercife,  fudden  fear,  and  other  flrong  paflions. 

(r)  The  fenfibility,  and  confequently  the  irritability  of  the 
heart  *  is  increafed  by  various  affeclions  of  the  mind,  or  whatever 
increafes  the  general  fenfibility  of  the  nervous  fyftem,  by  fympathy 
with  the  other  parts,  efpecially  the  flomach  and  inteflines,  when 
thefe  are  pained,  or  affeCled  with  a  difagreeable  fenfation,  by  an 
arthritic,  fcorbutic,  or  fome  other  morbid  humour  thrown  upon 
the  heart ;  and  by  obftruClions  and  inflammations  in  any  part  of 

the 

*  See  above,  p,  296.  &c.  p.  324.  &c.  and  where  it  Is  proved,  from  undoubted  experi¬ 
ments  and  oblervations,  that  the  irritability  of  the  naufcles  of  animals  depends  on  their 
fenfibility. 
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tRe  body^  but  efpecially  ia  the  lungs,  pericardium,  or  in  the  heart 
itfelf. 

5*.  A  pulfe  flower  than  natural  mufl:  be  owing  either  to  a  diminu- 
‘  tion  of  the  ftimulating  quality  of  the  blood,  its  flower  return  to- 
the  heart,  or  a  lefs  degree  of  fenfibility,  or  aptitude  for  motion  in 
that  organ. 

{a)  The  flimulating  quality  of  the  blood  is  leflTened  by  external 
eold,  by  too  weak  or  too  fpare  diet ;  and  by  the  blood  being  not  of 
a  proper  denfity,  but  poor  and  v/atery  from  a  weaknefs  of  the  vaf- 
Gular  fyftem.  Hence,  after  great  evacuations,  the  pulfe  not  only 
often  becomes- low,  but  very  flow.  I  have  feen,  in  patients  recover¬ 
ing  from  fevers,  or  in  women  ten  or  twelve  days  after  child-bear¬ 
ing,  the  pulfe  fall  under  fifty  ftrokes  in  a  minute,  and  rife  after¬ 
wards  to  about  feventy,  its  natural  ftandard  when  the  patients 
were  ftronger  and  their  veffels  fuller.  In  fuch  cafes,  befides  the 
poornefs  of  the  blood,  and  the  want  of  a  fufiicient  quantity  of  it, 
a  general  languor  and  debility  of  the  whole  body  probably  com 
curred'  to  make  the  pulfe  fo  very  flow. 

{Id)  The  return  of  the  blood  to  the  heart  becomes  flower  when 
the  body  is  at  refl,  efpecially  in  a  horizontal  pofture,  and  when  the 
mind  is  not  difturbed  by  paffions. 

(r)  The  fenfibility  and  irritability  of  the  heart  are  leflTened  by  age,, 
deep  fleep,  and  every  medicine  or  diflemper  that  impairs  the  ge¬ 
neral  fenfibility  of  the  brain  and  nervous  fyflem,  as  opium,  a  le¬ 
thargy,  coma,  apoplexy,  <6^c.  Further,  as  the  heart  is  often  render-- 
ed  more  irritable  by  its  confent  with  the  flomach  and  bowels,  when 
thefe  parts  are  difagreeably  affeded  by  wind,  the  arthritic  matter,,, 
or  other  caufes  ;  fo  its  irritability  feems,  in  fome  cafes  to  be  leffen- 
ed  by  its  fympathy  with  thefe  parts,  when  their  nerves  are  affeded 
in  a  different  manner  Thus,  worms  or  vifcid  phlegm  in  the 

flomach 


*  ((  venjg _  plerumqne  fatis  fano  corpore,  fi  ftomachus  Infirmus  eft, 

quiefcunt.”  Celfus  de  medicina,  lib.  3* 
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Romacli  and  bowels,  or  a  violent  pain  of  the  fpafmodic  kind  af» 
fe(fling  them,  will  fcmetimes  make  the  pulfe* much  flower  than  na¬ 
tural,  as  well  as  irregular  :  And  long  continued  grief,  melancholy, 
or  low  fpirits,  by  impairing  the  vigour  of  the  whole  nervous  as 
well  as  vafcular  fyflem,  may  render  the  pulfe  flower  than  in  its  na¬ 
tural  Rate,  unlefs  fome  morbid  caufe  (^[uickens  the  motion  of  the 
.lieart. 

From  what  has  been  faid  of  the  caufes  of  the  quicknefs,  flow- 
nefs,  ftrength,  and  fulnefs  of  the  pulfe,  it  will  eafily  appear,  why, 
in  nervous,  hypochondriac,  and  hylleric  diforders,  the  pulfe  is  of¬ 
ten  fo  different,  not  only  in  various  perfons,  but  in  the  fame  per- 
fbn  at  different  times.  -I  fhall  therefore  only  add  a  few  inflances 
of  the  effedl  of  thofe  ailments  in  making  the  pulfe  quicker  or  flow¬ 
er,  than  mfual. 

(i.)  A  lady  aged  38,  who  had  lofl  a  great  deal  of  blood  in  child¬ 
bed,  on  the  eighteenth  day  after  her  delivery,  at  fix  in  the  morning, 
•VN^as  feized  with  a  fharp  pain  above  the  os  pubis ^  darting  towards  the 
anus.  This  pain  fometimes  extended  upwards,  and  then  over  to 
the  right  fide  in  the  diredlion  of  the  colon,  Notwlthflanding  her 
having  taken  twenty-five  drops  of  laudanum^  flie  complained  of  a. 
naufea  and  inclination  to  vomit  about  half  an  hour  pafl  feven,  and 
Lefore  two  in  the  afternoon,  fhe  vomited  fix  or  feven  times.  About 
eleven  in  the  forenoon,  having  had  a  clyfter  adminiflered  with  afa 
fcetida,  flie  had  two  flools,  and  paffed  a  great  deal  of  wind.  Her 
pulfe,  which,  when  fhe  was  taken  ill,  beat  60  times  in  a  minute, 
about  feven  in  the  morning  began  to  grow  quicker,  and  before  two 
in  the  afternoon  rofe  to  130  ;  but  became  feebler  and  fmaller  in  pro¬ 
portion  to  its  quicknefs.  At  this  time,  as  fcarce  any  thing  would 
ftay  on  her  flomach,  a  broth-clyfter  was  injedled,  with  40  drops  of 
laudanum  in  it :  After  which  flie  lay  quiet  for  two  hours,  and  her 
pulfe  came  down  to  120.  From  four  in  the  afternoon  to  ten,  flie 
took  every  hour  fome  panada,  with  a  little  claret  and  cinnamon,  by 
which  her  pulfe  was  reduced  to  100  in  a  minute,  and  began  to  be 
fuller.  After  this,  as  the  complaints  in  her  flomach  and  bowels 
decreafed,  her  pulfe  returned  to  its  natural  llrength  and  flownefs. 
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A  quick  pulfe,  as  in  the  above  cafe,  is  carefully  to  be  diftinguilh- 
Td  from,  a  quick  pulfe  occafioned  by  an  inflammation,  or  a  com- 
nnon  fever.  In  the  former  it  is  foft,  and  neither  full,  hard,  nor 
c-ontra6led  ;  it  becorries  fmalier  as  it  increafes  in  quicknefs  ;  nor  is 
‘it  commonly  attended  with  any  great  heat  or  thiril  ;  but  the  furefl; 
mark  is,  that  it  becomes  flower  upon  eating  a  little  flefh-meat, 
drinking  a  glafs  of  claret,  or  ufing  caftor  and  opium AX  which  are 
hurtful  when  the  pulfe  is  quickened  by  inflammation,  and  for  the 
moft  part  in  fevers  till  their  decline. 

However,  it  may  be  proper  to  obferve,  that  a  quick  pulfe,  oc¬ 
cafioned  by  pain  from  fpafms  or  wind  in  the  ftomach  or  bowels, 
may,  efpecially  in  fuch  as  are  plethoric,  upon  continuing  lo.ig, 
•change  its  nature,  and  from  being  merely  nervous  or  fpaiinodic, 
become  at  lafl  inflammatory,  that  is  the  confequence  of  an  inflam¬ 
mation  produced  in  the  part  afiecfled  with  pain. 

(2.)  An  unmarried  lady,  between  30  and  40  years  of  age,  was 
feized  with  a  fevere  pain  in  her  lower  belly,  and  had  been  ill  of  it 
near  two  days  before  I  was  called.  I  found  her  pulfe  at  the  race  of 
70  ftrokes  in  a  -minute,  and  of  a  natural  foftnefs.  I  ordered  her, 
at  bed-time,  25  drops  of  laudanum  with  as  many  grains  of  rhu¬ 
barb.  She  was  eafy  through  the  night ;  but  next  morning,  when 
the  eflecls  of  the  laudanum  were  over,  and  the  rhubarb  had  begun 
to  operate,  her  pains  returned  with  greater  violence,  and  fhe  had 
two  ftools.  About  noon,  the  pains  increafed,  and  then  her  pulfe, 
"which,  in  the  morning,  had  been  juft  as  the  day  before,  becaiiiC 
fmalier  and  flower,  fo  that  at  two  in  the  afternoon  it  did  not  beat 
above  56  in  a  minute.  At  that  time  Ihe  complained  of  a  lownefs, 
and  a  coldnefs  through  her  whole  body.  I  diredled  her  to  take 
fome  panada  with  wine  and  nutmeg,  and  ordered  a  clyfter  with 
fifty  drops  of  laudanum  in  it.  This  foon  removed  the  pain,  and  re- 
flored  the  pulfe  to  its  natural  fulnefs  and  quicknefs  ;  the  colduels 
Twent  off,  and  her  fkin  grew  rather  warmer  than  ufual. 

In  thefe  two  cafes  we  fee,  from  the  fame  general  caufe,  ^diz.  a 
■fharp  pain  in  the  bowels,  oppofite  ,eff'e(fts,  a  quick  pulfe  in  the  firft, 
'and  a  flow  one  in  the  fecond  ;  and  by  the  fame  medicine  and  diet, 

4 1  viz. 


6i8 


OF  THE  MOST  REMARKABLE 


R)iz,  hiudamnn,  panada,  and  wine,  we  find  the  pulfe  made  flov/er  andi 
fuller  in  the  one,  and  quicker  and  fuller  in  the  other.  What  might, 
be  the  reafon  of  fuch  a  difference  is  hard  to  fay  :  Was  it  owing  to» 
the  different  kind  of  Jlhmili  affeding  the  nerves  of  the  bowels,  or- 
rather  to  the  different  conflitution  of  thefe  tv/o  patients  ? 

An  acute  pain  in  any  part  generally  brings  on  an  inflammation,, 
and  quickens  the  pulfe  ;  but  in  people  fubjedt  to  nervous  or  hyfle- 
ric  complaints,  a  violent  pain  in  one  fide  of  the  head,  in  the  fto-^ 
mach,  or  inteflines,  often  renders  the  pulfe  flower  and  more  lanr- 
guid. 

When  pain  produces  inflammation,  it  not  only  excites  the  vef— 
fels  of  the  part  into  flronger  and  more  frequent  alternate  contrac¬ 
tions  than  ufual  ;  but  the  heart  and  whole  arterial  fyftem.are,  by^ 
fympathy,  I'endered  more  irritable..  On  the  contrary,  when  an  ir¬ 
ritation  or  pain  in  any  part  occafons  a.  fpafm,  or  continued  con— 
tradtion  of  its  veffels,  no  inflammation  is  produced  in  it ;  and  the 
heart  and  vafcular  fyftem  being,  by  fympathy,  alfo  commonly  af- 
fedled  with  fome  degree  of  fpafm,  perform  their  alternate  motions, 
with  lefs  freedom  and  readinefs  ;  whence  the  pulfe  becomes  flow,^ 
fmall,  and  fometimes  irregular,  and  the  whole  body  feels  cold. 

Does  then  the  difference  between  pain,  with  or  without  inflam¬ 
mation,  confifl  in  the  veffels  of  the  part  affecled  being  agitated,  in 
the  former  cafe,  with  an  uncommon  alternate  contradlion,  and,  in- 
the  latter,  with  a  continued  fpafm  ? 

When,  in  delicate  people,  we  meet  with  pain  producing  a  quick 
but  foft  and  feeble  pulfe,  and  without  any  confiderable  increafe  of 
the  heat  of  the  body,  we  may  fuppofe,  either  that,  altho’  the  vef¬ 
fels  of  the  pained  part  be  affedted  with  a  fpafm,  yet  the  heart  does, 
not  fuffer  in  this  way,  but  is  only  rendered  more  irritable  by  the' 
pain;  or  that,  notwithftanding  thofe  veffels  may  be  agitated  with 
a  greater  alternate  motion  than  ufual,  yet,  on' account  of  the  weak 
flate  of  the  blood  or  laxity  of  the  folids,  fcarce  any  degree  of  in¬ 
flammation  is  produced. 

(3,)  A  gentleman  betwixt  30  and  40  years  of  age,  w^ho,  for  fe-- 
veral  years,  had  been  much  troubled  with  flatulent  complaints,  was, 

after 
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after  an  error  in  diet,  feized  with  a  pain  about  the  middle  of  the 
abdoj7ienf.Rnk.ing  into  his  back,  which  foon  became  fo  intolerable, 
that,  after  having  vomited  up  feveral  dofes  of  laudanuntf  and  had 
clyfters  injedled  to  no  purpofe,  he  was  obliged  to  have  recourfe  to 
the  femicuphm  for  relief.  His  pulfe,  which,  in  a  natural  (late,  beat 
jibout  64  times  in  a  minute,  was,  by  the  violence  of  the  pain,  re¬ 
duced  to  44  ftrokes  in  that  time,  and  was  befides  fmall,  feeble, 
and  often  irregular.  The  warm  bath  not  only  relieved  the  pain  in 
the  bowels  almofl;  inflantaneoufly,  but  alfo  rendered  his  pulfe  full, 
foft,  and  regular,  tho’  fomewhat  quicker  than  it  ufed  to  be  when 
he  was  in  health.  Some  time  after  he  came  out  of  the  warm  bath, 
the  pains  returned  with  confiderable  violence,  and  his  pulle  alfo  be¬ 
came  flow,  fmall,  and  irregular  ;  but  upon  having  recoui  fe  to  it 
again,  he  was  immediately  made  eafy,  and  the  pulfe  returned  near¬ 
ly  to  its  natural  Rate. 

(4.)  A  youth  of  fifteen,  of  a  flirong  make,  and  feemingly  heal¬ 
thy  conflitution,  had,  for  fome  time,  been  fubjedl,  once  in  fix  or 
eight  weeks,  to  a  violent  pain  in  his  belly,  with  an  apprehenfion 
of  immediate  danger.  During  the  time  he  was  mofl  troubled  vvfith 
thefe  cholic  pains,  his  pulfe  commonly  beat  only  fifty  times  in  a 
minute;  but  as  foon  as,  by  the  ufe  of  laxatives,  and  aromatic  bit¬ 
ters,  he  had  got  free  of  this  complaint,  it  returned  to  its  natural 
quicknefs,  which  was  about  80  ftrokes  in  that  time. 

(5.)  Another  lad  of  14  years  of  age,  of  a  thin  and  delicate 
habit,  and  of  quick  and  lively  feelings,  whofe  pulfe  in  health  ufed 
to  beat  between  70  and  80  times  in  a  minute,  about  the  beginning 
of  June  1757,  was  obferved  to  be  low-fpirited  and  thoughtful,  to 
lofe  his  appetite,  and  have  a  bad  digeftion.  Altho’  he  loll  flelli 
daily,  yet  he  had  no  night-fweats,  no  extraordinary  difcharge  of 
\irine,  and  was  coflive.  His  tongue  was  clean,  his  fkin  cooler  than 
natural,  and  when  in  bed,  his  pulfe  beat  only  43  times  in  a  minute; 
nay,  about  the  middle  of  July,  when  reduced  almoll  to  Ikin  and 
bone,  his  pulfe,  in  a  horizontal  pollure,  did  not  exceed  39.  About 
the  end  of  Auguft,  his  difiemper  took  a  fudden  turn;  he  then  be¬ 
gan  to  have  fuch  a  craving  for  food,  with  a  quick  dlgeflion,  that 

4  I  2  he 


620  OF  THE  MOST  REMARKABLE 


he  grew  faint  nnlefs  he  eat  almofl  every  two  hours  j  he  had  two  of 
three  Itools  a-day  ;  his  pulfe  beat  from  96  to  iio  ;  his  fkin  was 
warm,  and  his  veins,  which  fcarce  could  be  feen  before,  became 
now  turgid  with  blood.  The  ftrong  apprehenhons  he  formerly  had 
of  dying  left  him,  he  was  fure  he  Ihould  recover;  and  accordingly,' 
by  the  middle  of  Odlober,  he  was  plumper  than  ever  he  had  been, 
before.  Towards  the  end  of  November,  his  appetite  became  mode-  ' 
rate,  and  his  pulfe  gradually  returned  to  its  natural  Hate. 

It  was  obfervable,  that  the  pulfe  was  Howell  towards  the  even¬ 
ing,  and  generally  of  a  proper  ftrength  and  fulnefs. 

Since,  with  all  my  attention,  I  neither  could  difcover  the  caufe 
of  this  patient’s  firll  complaints,  nor  of  the  fudden  and  contrary 
turn  which  they  took  afterwards,  I  lhall  not  pretend  to  reafon  on 
his  cafe;  but  I  thought  it  deferved  to  be  mentioned  as  a  good  in- 
Hance  of  a  nervous  atrophy,  and  of  the  efledl  of  fuch  dilbrders  in 
,  making  the  pulfe  much  flower  than  ever  it  has  been  obferved  in4 
a  natural  Hate.. 

XTV.  Periodical  Keadaclis. 

These  cither  affedl  almoH  the  whole  head,  efpecially  in  the  fore-- 
part,  or  only  one  fide  of  it  ;  fometimes  no  more  than  one  of  the' 
eyes,  with  part  of  the  fore-head  and  temple  of  the  fame  fide.  They 
generally  return  once  a  day,  nearly  at  the  fame  hour,  and  as  regu-^ 
larly  as  the  fit  of  a  quotidian  ague.  In  fome  cafes  they  are  attend-- 
ed  with  a  vifible  fwelling,  not  only  of  the  eye  affedled,  but  alfo  of 
that  fide  of  the  forehead.  Sometimes  the  eye  feems  to  fink  within 
its  orbit;  at  other  times,  nothing  can  be  obferved  but  that  the  eyes 
w^ant  their  ufual  laHre,  and  look  as  if  the  perfon  had  watched  longj, 
or  drunk  too  much. 

Thf  moH  common  caufes  of  periodic  headachs  in  thofe  who^are 
fubjefl  to  nervous  diforders,  are, 

I .  Sy  M  P  AT  H  Y  with  the  Homach,  by  which  the  nerves  chieHy  of  the 
fore  part  of  the  head  fuffer  ;  and  the  fmall  veflels  to  which  they  are 
diHributed  are  either  aHe(51:ed  with  a  continued  fpafm,  or  agitated 
with  uncommon  alternate  contradlions  and  relaxations  ;  in  confer 

quence 
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quence  of  which  the  patient  feels  a  pain,  ftraitnefs,  fulnefs,  and- pul¬ 
iation  about  the  fore-head  and  temples. 

2.  A  vifcid  or  acrid  humour  obftrudling  or  irritating  the  fmalP 
veffels  of  the  pericranium^  mufcles  of  the  head,  or  dura  mater,  and- 
confequently  affecting  the  nerves  of  thofe  parts  with  a  painful  fen- 
fation.  This  may  be  often  no  other  than  a  rheumatic,  gouty,  or^ 
fcorbutic  humour  falling  chiefly  on  the  head. 

3.  A  particular  weaknefs,  delicacy,  and  fenfibility  of  the  nerves' 
of  thofe  parts  of  the  head  j  whence,  from  fudden  changes  of  wea¬ 
ther,  errors  in  diet,  fatigue  of  body,  ftrong  paflions,  intenfe  appli¬ 
cation  of  mind,  ftippreifion  of  ordinary  evacuations,  or  even  from’ 
{lighter  caufes,thefe  nerves  being  eafily  fufceptible  of  pain,-  the  finalF 
veffels  to^  which  they  are  diftributed  become  affedled  either  witli= 
violent  alternate  contractions  and  relaxations,  or  with  a  fixedTpafm.’ 
This  feems  to  be  confirmed  by  obferving,  that  women  liable  to  thefo 
periodic  headachs  fuffer  moll  feverely  about  the  menftrual  periods  j- 
at  which  time  it  is  well  known,  that  iffues  and  other  fores  become 
generally  more  painful  and  inflamed;  as  being  more  irritable  and 
eafily  affeCted  than  the  other  parts.  In'  any  general'  indifpofition, . 
thofe  parts  which  are  leafl  firm  and  found  fuffer  molt..^ 

H  ow  thefe  headachs  fhould  return  every  day,  or  fometimes  once 
in  two  days,  is  a  hard  queflion.  We  know,  that  intermitting  fer 
vers  obferve  very  regular  periods  :  And  I  have  feen  epileptic  patients 
have  fits  once  or  twice  every  day,  or  once  in  two  days,  almofl  pre- 
cifely  at' the  fame  hour.  Hyfleric  convulfions*  and.  other  difeafes 
have  alfo  been  obferved  fometimes  to  be  regularly  periodical. 

D  oEs  the  morbid  matter  in  fuch  cafes,  after  being  diflodged  by 
the  violence  ‘  of  the  paroxyfm,  require  a-  certain -time  before  it  is 
again  collecfed  or  depofited  on  the  parts  affected'  in  fuch'a  quan¬ 
tity  as  is  fufficient  to  produce  a  new  fit?  Such  is  the  obfcurity  of 
Nature  in  many  of  her  operations;  that  we  meet  almofl  every  where 
with  appearances  of  which' we  are  unable  to  give  any  fatisfaclory 
explanation.  However,  both  in'  natural  philofophy  and  medi¬ 
cine,  it  is  often  fufficient,  at  leafl  for  the  purpoies  of  life,  to  know 
the  certainty  of>  fome  particular  phcenomena^  ^  altho’  we  cannot  ac^  • 

countc 
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count  for  them:  Sujicit^  Jl  quid  fat  mtelligamus^  etiamf  qiiomodo 
quidque  fat  ignoremus*  Cic. 

XV,  A  giddmefs. 

This  may  proceed  from  fome  >of  the  caufes  which  have  been 
mentioned  above,  as  producing  periodic  headachs,  efpecially  when 
they  affedl  the  anterior  part  of  the  brain  or  dura  mater. 

.Many  people  ot  a  delicate,  nervous,  and  vafcular  fyftem,  after 
ilooping  and  fuddeiily  raifing  their  head,  are  apt  to  be  feized  with  a 
vertigo,  which  is  fometimes  accompanied  with  a  faintnefs.  In  this 
cafe,  the  veffels  of  the  brain,  being  too  weak,  feem  to  yield  more 
than  ufual  to  the  weight  of  the  blood,  when  the  head  is  inclined  ; 
and  afterwards,  when  it  is  fuddenly  raifed,  and  the  blood  at  once 
defcends  towards  the  heart,  thofe  veffels  do  not  contracil  fait  enough, , 
fo  as  to  accommodate  themfelves  to  the  quantity  of  blood  remaining 
in  them  :  At  the  fame  time  the  brain,  on  account  of  its  too  great 
fenfibility,  is  more  affedled  than  ufual  by  any  fudden  change  in 
the  motion  of  the  fluids  thro’  its  veffels. 

It  feems  to  be  owing  to  an  uncommon  delicacy  and  fenflbility 
of  the  retina,  and  indeed  of  the  whole  nervous  fyftem,  that  fome 
people  become  fo  giddy  as  to  be  in  hazard  of  falling,  if  they 
look  ftedfaftly  into  a  glafs  that  is  kept  conftantly  moving  before 
them,  or  at  any  objedl  that  is  turned  fwiftly  round. 

XVI.  A  dimnefs  of  fight  without  any  vifible  fault  in  the  eyes. 

This  fometimes  proceeds  from  the  ftomach*  ;  in  which  cafe,  the 

patients  are  only  affedled  with  it  at  particular  times,  when  that  or¬ 
gan  is  out  of  order,  and  by  fympathy  affecfts  the  retina,  optic  nerves, 
f  or  that  part  of  the  brain  from  which  they  take  their  rife.  I  know 
a  lady  much  troubled  with  a  fournefs  in  her  ftomach,  who,  when  this 
increafes  to  a  greater  degree  than  ufual,  fees  every  thing  indiftincft- 
ly,  as  if  a  thick  fmoak  or  mill  was  before  her  eyes  ;  nor  does  flie 
get  quite  free  of  this,  till  by  chalk,  or  crabs  eyes,  lime-water,  mag- 

nefa 

*  See  Lommii  Obfervat,  Med.  lib.  2. 
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nrjla  alha^  vomits,  and  bitters,  (lie  has  deftroyed,  in  a  great  mea¬ 
sure,  the  acidity  in  her  ftomach. 

I  had  fome  years  fince  a  patient  of  a  very  delicate  nervous  fy- 
ftem,  whofe  eyes,  when  his  flomach  was  much  troubled  with  acidi¬ 
ty  and  flatulence,  were  fometimes  rendered  fo  very  fenflble,  that 
looking  fledfaftly  on  a  crlmfon  colour,  or  coming  fuddenly  from  ar 
bright  light  into  a  dark  room,  or  from  this  lafl:  into  the  fun-fliine,., 
would  occaflon  a  giddinefs  and  pain  above  his  eyes,  together  with  ai 
dimnefs  of  flght,  and  a,  bilious  vomiting,. 

f 

XVII.  Low  fpirlts,  melancholy,  and' a 

1.  In  cafes  of  an  irregular  gout,  when  the  arthritic  matter  falls?' 
upon  the  flomach  and  bowels,  it  frequently  produces  a  naiifea,  fla¬ 
tulence,  low  fpirits,  and  other  uneafy  fymptoms.  In  fuch,  wind* 
pent  up  in.  the  flomach  or  inteflines  occafions  a  difagreeable  tho* 
not  painful  fenfation,  attended  with  a- faintnefs,  languor,  aiid^de- 
preflion  of  mind.  But  at  other  times,-  when  this  arthritic  matter 
has  left  thefe  parts,  we  may  obferve,  that  a  greater  degree  of  fla¬ 
tulence,  occafibned  by  errors  in  diet,  will  have  no  fuch  eflebl.  Lo^v 
fpirits,  therefore,  in  hypochondriac  and  hyfleric  cafes,’  may  be  fre¬ 
quently  owing  to  fome  morbid  matter  in  the  blood,  flatulent  and- 
improper  aliments,-  or  other  caufes  afFebling  the  flomach  andi 
bowels  w'ith  a  particular  fenfation  *,  which,  tho'  not  painful,  never- 
thelefs  is  attended  with*  great  dejeblion  of  mind.. 

2.  Low  fpirits  may  be  occafloned  by  obflrublions  in"  the  hypo-- 

chondriac  vifcera,  viz.  the  flomach,  liver,  But  as  obflriuflions 

often  happen  in  thofe  parts  without  any  remarkable  dejection  of. 
mind,  whenever'  they  are  attended  with  this  fymptom,  it  mufl  be 
owing  principally  to  the  nature  of  the  obflrubling  matter,  or  ra-^ 
ther  to  a  particular  morbid  flate  of  the  nerves  of  thofe  vifcera. 

3.  A  mania^  and  the  higher-  degrees  of  melancholy,  may  pro¬ 
ceed  from  fome  noxious  matter  in  the  blood,  carried,  from  xhcvif- 
cera  of  the  lower  belly,  or  other  parts  where  it  was  chiefly  lodged,, 
to  the  brain.  Of  this  I  Ihall  give,  an  inflance  or  two,  that  fome: 
time  ago  occurred  in  my  prablice.- 

(a)  A'. 
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(^)  A  gentlewoman  upwards  of  30  years  of  age,  who  had  been 
long  troubled  with  wind  in  her  flomach  and  bowels,  indigefllon, 
faintnefs,  languor,  palpitations,  and  fudden  fits  of  terror,  with  a  ' 
pulfe  generally  quick,  but  variable,  having  been  for  fome  little 
time  much  freer  from  thefe  complaints  than  ufuafion  the  24th  of  Au- 
guft,  became  all  at  once  deprived  of  her  reafon.  During  the  nights, 
and  in  the. mornings,  Ihe  talked  incoherently  ;  but  throughout  the 
clay  'ihe  had  fome  intervals  of  reafon.  While  ihe  continued  in  this 
■way,  her  pulfe  was  better  than  ufual,  and  fire  was  quite  free  from 
her  ordinary  nervous  fymptoms.  She  had  no  ilaarp  pain  in  her 
head,  but  complained  of  an  uneafy  fenfation  and  great  confufion 
in  it.  Being  coitive,  ihe  took  fome  aloetic  pills  ;  but  could  not  be 
prevailed  on  to  ufe  any  other  medicine.  However,  in  a  few  days, 
file  grew  much  better  ;  and  by  the  5th  of  September  entirely  reco¬ 
vered  the  ufe  of  her  reafon,  but  relapfed  in  fome  degree  into  her 
old  complaints  of  flatulence,  indigeftion,  and  palpitation. 

(^)  A  gentleman  aged  between  fixty  and  feventy,  after  having 
been  for  fome  years  free  from  the  gout,  began  to  have  conftant 
complaints  of  his  flomach  and  bowels,  and  at  lafl  was  feized,  all 
at  once,  with  a  delirium^  which,  by  the  application  of  finapifms  to 
the  foies  of  his  feet,  went  oiF  in  a  few  hours.  In  two  days  the  de-- 
lirium  returned,  when,  by  bliflering  his  legs,  a  pain  came  into  one 
of  his  great  toes,  upon  which  he  recovered  his  fenfes  entirely.  In 
this  manner  the  gouty  humour  moved  backwards  and  forwards 
between  his  head  and  feet,  for  near  two  months,  till  at  lafl,  being 
more  fixed  in  the  brain,  it  brought  on  a  continued  and  violent  mad- 
nefs,  which  no  remedy  could  lelfen.  In  this  flate  he  obflinately  re- 
fufed  almofl  every  kind  of  food,  and  died  in  a  few  weeks. 

4.  Sudden  terror,  exceffive  grief,  or  other  violent  palTions  of  the 
mind,  in  people  whofe  nervous  fyflem  is  very  delicate,  may  afled 
the  brain  fo  as  to  produce  a  continued  niania  or  melancholy.  But 
in  what  manner  the  pafllons,  or  the  morbid  matter  of  nervous  dif- 
eafes,  change  the  flate  of  the  brain,  or  common  Jenforium^2CCiA  occa- 
fion  fuch  diforders,  is  entirely  unknown. 
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XVIII,  The  incuhiis,  or  night-mare. 

In  this  difcafe  the  patient,  in  time  of  fleep,  imagines  he  feels  an 
uncommon  opprefTion  or  weight  about  his  breaft  and  ftomach, 
which  he  can  by  no  effort  fliake  off;  but  groans,  and  fometimes 
x:ries  out,  tho’  oftener  he  attempts  to  fpeak  in  vain.  He  imagines 
himfelf  to  be  llruggling  with  ftrong  men  or  devils,  to  be  in  a 
houfe  on  fire,  or  in  danger  of  being  drowned  in  the  fea  or  fome 
river.  In  attempting  to  run  away  from  danger,  or  climb  up  a  hill, 
he  fancies  he  falls  back  as  much  after  every  ftep  as  he  had  advan¬ 
ced  before.  The  terror  excited  by  the  frightful  ideas  attending  the 
night-mare  fometimes  occafions  a  tingling  of  the  cars,  and  a  tre¬ 
mor  over  the  whole  body. 

Thi  s  diforder  has  been  commonly  fuppofed  to  proceed  from  a 
■flagnation  of  the  blood  in  the  finnfes  of  the  brain,  or  in  the  veffels 
of  the  lungs  ;  or  from  too  great  a  quantity  of  blood  being  fent  to 
the  head. 

The  horizontal  poflure  in  time  of  fleep,  and  the  preffure  of  the 
Ilomach  upon  the  aorta,  in  a  fupine  fituation,  have  been  thought 
fdfficient  to  occafion  a  more  than  ufual  diflenfion  of  the  f^mifcs  and 
other  veflels  of  the  brain  ;  and  the  weight  of  the  heart  prefling  on 
the  left  auricle  and  large  trunks  of  the  pulmonary  veins  may,  it  is 
faid,  prevent  the  eafy  return  of  the  blood  from  the  lungs,  and  fb 
produce  an  opprefTion  and  fenfe  of  weight  and  fuffocation  in  the 
breaft  *.  But  not  to  enter  into  a  particular  examination  of  thefe 
opinions,  which  are  far  from  being  fatisfacfory,  I  fhall  only  ob- 
ferve,  that,  if  they  were  true,  fome  degree  of  the  night-mare  ought 
to  happen  to  every  perfon  that  lies  on  his  back,  efpecially  after  eat¬ 
ing  a  full  meal.  Further,  if  a  horizontal  fituation  could  overcharge 
the  brain  with  blood,  fo  as  to  occafion  the  incubus,  how  comes  it 
that  people,  who  remain  for  fome  time  in  an  inverted  pofture,  do 
not  feel  this  difeafe  beginning  to  attack  them  ?  And  why  does  a 
{lighter  degree  of  the  night-mare  fometimes  feize  people  who  fleep 
in-  an  ere<ft  fituation  in  a  chair  t  ?  As  the  weight  of  the  ftomach, 

4  K  even 

•  See  Dr  Bond’s  efTay  on  the  incultis,  chapter  2. 

f  Something  of  this  kind  I  have  experienced  myfelf,  not  only  after  eating,  but  alfo  before 
fypper,  when  my  ftomach  was  out  of  order,  and  troubled  with  wind. 
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even  when  filled  with  food,  can  have  fcarce  any  effecfl  upon  the 
motion  of  the  blood  in  the  aorta  ;  fo  the  prefFare  of  the  heart  is  by- 
much  too  fmall  to  be  able  fenfibly  to  retard  the  motion  of  that 
fluid  in  the  pulmonary  veins  5  otherwife,  people  exhaufted  by  tedi¬ 
ous  difeafes,  who  generally  lie  on  their  back,,  would  be  conftantly 
aifecfled  with  the  incubus, 

W E  know,  that  certain  medicines  or  poifons,  worms,  and'  even, 
corrupted  bile,  or  other  humours,  by  difagreeably  affefling  the 
nerves  of  the  ftomach,  produce  an  oppreflion  about  the  pr^cordiay 
wild  imaginations,  frightful  dreams,  raving,  and  infenfibility :  And. 
there  is  no  doubt,  that  low  fpirits,  melancholy,  and  difturbed  fleepj 
often  proceed  from  a  difordered  (late  of  the  ftomach^  Is  it  not 
probable  that  the  night-mare  has  its  feat  chiefly  in  the*  fame  organ  ? 
If  epileptic  fits  of  ten  proceed  from  the  ftomach,  why  may  not  the 
incubus^  which  has  been  confidered  by  Galen  as  a  nodlurnal  or 
flighter  epilepfy,  have  its  feat  in  that  part  ?  People  troubled  with 
nervous  and  hypochondriac  ailments,  and  who.  have  delicate  or- 
flatulent  ftomachs,  are  more  fubje(ft  than  others  to  this  diforderv 
A  heavy  or  flatulent  fupper  greatly  increafes  the  night-mare  in 
thofe  who  are  predifpofed  to.  it..  The  fympathy  of  the  ftomack 
with  the  head,^  heart,  lungs,  and  diaphragm,  is  fo  remarkable,  that 
there  can  be  no  difliculty  in  fuppofing  the  feveral  fymptoms  of  the. 
incubus  to  arife  from  a  difagreeable  alFecftion  of  the  nerves  of  that 
organ. 

When  my  ftomach  has  been  out  of  order  and  troubled  wlthi 
wind,  I  have  often  perceived  a  flighter  incubus  feize  me  before  I  was 
fully  afleep,  the  uneafinefs  of  which,  would  make  me  get  up  fud- 
denly.  As  foon  as  I  was  quite  awake,  I  was  generally  fenfible  I  had 
been  afle(fled  with  a  weight  and  uneafinefs  about  my  ftomach,  atr 
tended  with  a  faintnefs,  and  fome  fort  of  oppreflion  or  fufibcation 
about  my  breaft,  as  if  the  circulation  in  my  lungs  had  been  a  good 
deal  obftru(5led.  While  I  fat  up  in  bed,  or  lay  awake,  I  felt  nor 
thing  of  thefe  fymptoms,  except  perhaps  fome  degree  of  uneafi- 
uefs  about  my  ftomach;  but,  when  I  was  juft  about  to  fall  afleep^ 
they  began  to  return  again.  In  this  way  I  have  often  gone  on. 

for- 
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foT  two  hours  or  more  in  the  beginning  of  the  night.  At  laft,  I 
found  that  a  dram  of  brandy,  after  the  firft  attack,  kept  me  eafy 
the  whole  night.  This  remedy  has  never  failed  to  fucceed  with 
me,  the  few  times  I  have  had  occafion  to  try  it ;  for  of  late,  lince 
my  ftomach  has  been  pretty  found,  I  have  feldom  felt  in  my  deep 
any  of  thofe  uneafy  fenfations  which  refemble  the  night-mare. 

From  what  has  been  faid,  it  feems  probable,  that  in  the  incubus 
the  ftomach  is  commonly  the  part  primarily  affedled:  I  fay  com¬ 
monly,  becaufe  fymptoms  like  thofe  of  the  night- mare  may  fome- 
times  arife  without  any  fault  in  the  ftomach.  Thus,  I  have  known 
afthmatic  patients,  whofe  lungs  were  much  obftrudted,  who,  in 
time  of  fleep,  were  greatly  opprefled  with  a  fenfe  of  fuffocation, 
and  difturbed  with  uneafy  dreams  :  And  Dr  Lower  mentions  a  pa¬ 
tient,  who,  tho’  he  could  fleep  pretty  eafily  with  his  head  inclined 
forward,  yet,  in  the  oppolite  fltuation,  he  was  always  foon  awaked 
with  horrid  dreams  and  tremors  ;  the  caufe  of  which  appeared,  af¬ 
ter  his  death,  to  have  been  a  .great  quantity  of  water  in  the  ventri¬ 
cles  of  the  brain. 

The  incubus  is  moft  apt  to  feize  perfons  when  lying  on  their  back ; 
becaufe,  in  this  pofition,  on  account  of  the  ftomach  and  other  abdo¬ 
minal  vifcera  preffing  more  upon  the  diaphragm,  we  cannot  infpire 
with  the  fame  eafe,  as  when  we  fit  up,  or  lie  on  one  fide.  Further, 
in  that  fltuation  of  the  body,  the  food  feems  to  lie  heavier  on  the 
ftomach,  and  wind  in  it  does  not  efcape  lb  readily  by  the  (sjophagus 
or  pylorus  as  in  an  ere(ft  pofture,  when  thefe  paffages  are  higher 
than  the  other  parts  of  the  ftomach  *.  We  are  only  affedled  with 
the  night-mare  in  time  of  fleep,  becaufe  the  ftrange  ideas  excited 
an  the  mind,  in  confequence  of  the  dilbrdered  Itate  of  the  ftomach, 

4  K  2  are 

When  I  have  been  liable  to  be  attacked  with  a  fenfation  of  faintnefe  at  my  ftomach,  I 
have  found  it  always  worfe  when  1  lay  on  my  back  in  the  night-time,  and  become  better 
when  I  got  out  of  bed,  or  fat  up  in  it.  And  a  middle  aged  woman  who,  in  the  morning 
was  frequently  fubjedt  to  faintings,  found  that  fhe  could  prevent  them  by  getting  up  as  foon 
as  ftie  perceived  them  about  to  come  on.  Further,  when  the  miliary  eruption  does  not  come 
out  properly  in  women  after  child-bearing,  they  are  often  affeded  with  a  <enfe  of  faint- 
nefs,  and  with  an  oppreftlon  in  their  breathing,  which  fymptoms  are  commonly  worfe  when 
they  lie  on  their  back,  than  when  they  fit  up  In  bed. 
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are  not  then  corrcdled  by  the  external  fenfes,  as  they  are  when  wc 
are  awake  *  j  nor  do  we,  by  an  increafed  refpiration  or  other  mo¬ 
tions  of  the  body,  endeavour  to  fhake  off  any  beginning  uneafy 
fenfation  about  the  ftomach  or  breaft.  The  incubus  generally  feizes- 
one  in  his  firft  deep,  but  feldom  towards  the  morning  j  becaufe  at 
this  time  the  ftomach  is  much  lefs  loaded  with  food  than  in  the 
beginning  of  the  night. 

If  the  night-mare  were  owing  to  a  flagnation  of  the  blood  in.; 
the  lungs  from  the  weight  of  the  heart,  or  in  the  finufes  and  other 
veflels  of  the  brain  from  the  horizontal  pofture  of  the  ^body,  it 
would  become  greater  the  longer  it  continued,  and  would  fcarce: 
ever  go  off  fpontaneoufly :  But  we  know,  that  this  difeafe,  after  af¬ 
fecting  people  for  fome  time,  often  gradually  ceafes,  and'  is  fuc- 
ceeded  by  refrefliing  deep  ;  for  as  foon  as  the  load  of  meat  or- 
wind,  or  other  caufe  difagreeably  affeCling  the  nerves  of  the  fto- 
mach,  is  removed,  the  oppreflion  and  weight  on.  the  bread',  wild' 
imaginations^  frightful  dreams,  vanidi,  as  all  thefe  proceed  o- 
riginally  from  the  diforder  of  the  domach.  It  is  woith  while,  how¬ 
ever,  to  obferve,  that  as  neither  wind,  tough  phlegm,  nor  crudi¬ 
ties  in  the  domach,  do  ever  occadon  the  fymptoms  of  the  hypo¬ 
chondriac  difeafe,  unlefs  the  nerves  of  that  organ  be  indifpofed 
lb  neither  a  horizontal  podure,  deep,  nor  heavy  fuppers,  do  ever' 
produce  the  night-mare,  at  lead  in  any  condderable  degree,  unlefs. 
the  perfon  be  predifpofed  to  it  from  the  particular  condition  of  the 
nerves  of  his  domach  i.  And  here  I  diall  jud  remark,  that  a  plethora^ 
as  well  as  other  caufes,  may  fo  adebl  the  nerves  of  the  domach  as. 
to  give  rife  to  the  incubus.  Hence,  a  fuppredion  of  the  7nenfes  in: 
women  fometimes  occafions  this,  as  well  as  other  diforders  of  that 
organ.  It  mud,  however,  be  acknowledged,  that  a  plethora,  by 
rendering  the  circulation  thro’  the  lungs  lefs  free,  may  help  to 
produce,  or  at  lead  increafe,  the  opprelhon  of  the  bread  in  the- 

night- 

«  I  had,  fome  years  fmee,  a  patient  afFefted  with  an  eryftpdas  in  his  face,  who^  w-hen 
awake,  was  free  from  any  confufion  in  his  ideas;  but  no  fooner  did  he  fliut  his  eyes,  altho’ 
not  aflcep,  than  his  imagination  began  to  be  greatly  difturbed  :  He  thought  himfelf 
carr'ed  fwiftly  through  the  air  to  diftmt  regions;  and  fometimes  imagined  his  head,  arins, 
and  legs,  to  be  feparated  from  his  body,  and  to  fly  off  different  ways. 
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night-mare :  And  hence  it  is  perhaps  that"  yonng  men,  who  a- 
bound  in  blood,  are  often  troubled  with  this  dlforder. 

It  has  been  obferved  above  that  violent  or  long  continued 
complaints  of  the  nervous,  hypochondriac,  or  hyfteric  kind,  foine- 
times  terminate  in' an  apoplexy,  palfy,  jaundice,  dropfy,  tympany, 
or  phthifis.  Now,  from  what  has  been  faid,  it  will  not  appear 
ftrange,  that  the  brain  and  nerves  may,  by  the  continuance  or  fre¬ 
quent  repetition  of  fucRfhocks,  be  fo  weakened  or  difordered,  that 
not  only  fatuity,  a  deep  melancholy,  or  mania,  but  alfo  a  palfy  or 
an  apoplexy  may  enfue.  Further,  as  nervous  diforders  are  often 
owing  to  fome  morbid  matter  in  the  blood,  when  this  leaves  the 
ftomach  and  inteftines,  or  other  parts  where  it  ufed  chiefly  to  flx, 
and  is  thrown  in  a  great  meafure  on  the  brain  or  origin  of  the. 
nerves,  it  is  eafy  to  conceive  how  a  palfy  or  apoplexy  may  be  the- 
Gonfequence. 

Again,  flnce  hypochondriac  and' hyfteric  diforders  are'  fome- 
times  occafloned  by  obflrmflions  in'  the  abdominal  ‘vifcera,  and  of¬ 
ten  give  rife  to.  them  ;  and  as  from  a  bad  digeftion  the  chyle  muft 
be  ill  prepared,  it  will  appear  why  thofe  difeafes  do'fometimes  ter¬ 
minate  in.  the  jaundice  or  dropfy. 

It  has  been  obferved  alfo,  that  patients  much  afflifled  with  thole 
ailments- have  at  length  fallen  into  a  tympanites,  which  may  be  thus 
accounted  for.  I  have  fliown  above,  that  the  great  predifpoflng 
caufe  of  nervous,  hypochondriac,  and  hyfteric  dilbrders,  is  a  par¬ 
ticular  weaknefs  and  delicacy  or  uncommon  fenfibility  of  the  fto¬ 
mach  and  bowels  ;  whence,  from  flight  caufes^  they  are  often  af- 
fedled  with  fpafmfr.  Now,  when  the  fpafmodic  contractions  of  the 
alimentary  canal  do  not  continue  long,  the  wind  that  was  pent  up- 
is  allowed  to  move  from  one  place  to  another,  and  is  at  laft  expel¬ 
led  either  upwards  or  downwards  :  But  when  the  ftomach  and  in¬ 
teftines,  by  reafon  of  their  weaknefs,  and  fmall  but  continued 
fpafms,  have  been  inflated  by  flow  degrees,  the  irritation  occafloned 
by  this  diftenflon  increafes  the  fpafm  fo  much,  that  the  air  conti¬ 
nually  generated  by  the  aliment  in  time  of  digeftion  is  moftly  re- 

tainedj 


*  See  above,  p.  531. 
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tained,  or  at  lead  is  not  dlfcharged  in  fuch  a  quantity  as  to  relieve 
the  patient,  or  fenfibly  to  diminifh  the  fwelling  of  the  belly. 

Lastly,  2l  phthifis  pulmonalis  may  alfo  be  the  confequence  of 
nervous  diforders,  when  the  morbid  matter  producing  them  falls 
chiefly  upon  the  lungs,  or  when  the  vitiated  chyle  or  blood  forms 
obftrudlions  in  that  organ. 

And  here  it  may  be  worth  obferving,  that  while  the  morbid 
matter  producing  the  hypochondriac  difeafe  chiefly  affedls  the  fto- 
mach  and  bowels,  the  patients  are  always  apprehenflve,  and  often 
greatly  alarmed  from  any  trifling  increafe  or  variation  of  their  com¬ 
plaints,  as  if  they  were  in  immediate  danger  of  dying  ;  but  after 
this  matter  has  left  its  old  feat,  and,  by  fixing  on  the  lungs,  has 
brought  on  an  incurable  phthifis,  they  generally  ceafe  to  be  appre- 
henfive  or  fearful,  and  cherifli  the  hopes  of  life  to  the  laft.  The 
reafon  is,  that  when  the  lungs  are  aflecded,  there  are  no  fuch  un- 
eafy  feelings  excited  in  the  body,  nor  fear  and  difpondency  in  the 
mind,  as  when  the  ftomach  and  inteftines  fuffer,  which  are  not 
only  poflefled  of  a  much  more  delicate  fenfibility  than  the  lungs, 
but  have  alfo  a  more  remarkable  fympathy  with  the  brain  and 
whole  nervous  fyftem. 


CHAP. 
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CHAP.  vir. 

Of  tlie  Cure  of  Nervous,  Hypochondriac,  and  Hysteric- 

Disorders, 

Although  it  may  be  fald  in  general,  tHat  tHefe  dlforders 
are  more  troublefome  and  lafling  than  dangerous,  yet,  as 
they  proceed  from  various  caufes,  the  danger,  as  well  as  the  cure, 
muft  be  often  very  different.  Thus,  when  they  are  owing  to  an. 
original  delicacy  of  the  whole  nerves,  or  a  debility  of  thofe  belong¬ 
ing  to  the  ftomach  and  inteflines,  they  feldom  prove  quickly  fa^ 
tal,  but  fcarce  ever  admit  of  a  thorough  cure.  When  they  are 
occafioned  by  an  arthritic  matter  in  the  blood,  their  cure  will  be 
almofl  as  difficult  as  that  of  a  chronic  rheumatifm,  or  of  the  gout 
itfelf;  and'infuch  a  cafe,  perhaps  the*  befl  that  can  happen  is-, 
that  the  morbid  matter  may  throw  itfelf  off,  by  regular  fits,  in  the 
extremitieSi.  When  they  arife  from  too  great  or  too  fmall  a  flux 
of  the  menfes:^  if  the  uterus  can  be  reftored  to  a  found  flate,  the 
nervous  fymptoms  will  vaniffi  of  courfe;  When  great  and  con¬ 
firmed  fcirrhous  obflru(5lions  in  the  abdominal  vifcera  are  the 
caufes  of  hypochondriac  or  hyfleric  complaints,  they  are  not  only 
incurable,  but  likely  to  prove  foon  fatal.  When  they  proceed 
from  worms,  phlegm  in  the*  ftomach  and  bowels  j  or  violent  af- 
fedlions  of  the*  mind,  they  may  be  often  and  fometimes  fpeedily 
cured.  Laftly,  when  intemperance  in  eating  or  drinking  has 
brought  on  nervous  ailments,  they  may  be  almoft  always  leffen- 
ed  and  fometimes  cured  by  a  proper  diet,  moderate  exercife,  and. 
a  few  medicines. 

But,  however  troublefome  and  obftihate  nervous  diforders  often 
may  be,  they  have  fome  advantages  attending  them ,  for  the  weak 
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Rate  of  the  blood  and  vafcular  fyflem  in  many  of  thefe  cafes  ren¬ 
ders  fuch  patients  much  lefs  fubjeR  to  inflammatory  difeafes  than 
thofe  of  a  flronger  conftitution. 

From  the  account  I  have  given  of  nervous,  hypochondriac,  or 
hytlerlc  diforders,  it  will  appear,  as  has  been  already  obferved, 
that  their  cure,  far  from  being  the  fame,  mull  differ  according  to 
the  various  caufes  from  which  they  proceed :  and  that  the  nume¬ 
rous  warm,  aromatic,  ftimulating,  and  foetid  medicines,  which 
have  been  called  nervous,  or  antihyfferic,  however  proper  they 
may  be  in  fome  cafes,  are  neverthelefs  hurtful  in  others. 

In  treating,  therefore,  of  the  cure  of  thofe  difeafes,  I  fliall  not 
attempt  to  lay  down  any  general  method,  to  anfwer  in  all  cafes  or 
circumflances,  even  for  the  fame  fylnptoms  ;  but  fhall  endeavour 
to  point  out  that  particular  treatment  which  feems  belt  fuited  to 
the  cafe,  according  to  the  various  caufes  from  which  it  may 
arife. 

But,  before  I  proceed,  it  will  be  proper  to  obferve,  that,  as  it  is 
generally  in  the  power  of  medicine  to  relieve,  it  is  frequently  be¬ 
yond  the  power  of  art  to  eradicate  the  diforders  we  now  treat  of ; 
and  therefore  it  may  be  often  of  ufe  to  intimate  this  to  our  pa¬ 
tients,  efpecially  to  fuch  as  have  fortitude  enough  to  bear  thofe 
ovils  which  can  neither  be  wholely  prevented,  nor  fully  cured. 
It  is  further  neceffary  to  acquaint  every  patient,  that,  without  a 
long  perfeverance  in  a  courfe  of  medicines,  diet,  and  exercife,  no 
great  or  lading  benefit  can  be  expedled.  To  this  purpofe  is  the 
following  paffage  of  Montanus,  which  equally  deferves  the  at¬ 
tention  of  fuch  patients  as  are  affedled  with  nervous  ailments,  and 
of  the  phyficians  who  undertake  their  cure.  “  In  curatioiie  hu- 
jus  morbi  {Jciz»  hypochondriaci)  non  licet  praefinire  tempus  men- 
“  fis  unius  aut  anni,  ficut  in  aliis  contingat  j  fed  oportet  in  toto 
“  vitae  fuae  tempore  curationi  operam  dare,  interdum  curationi, 
interdum  prsefervationi,  attendendo.”  * 

The 
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■  The  general  intentions  in  the  cure  of  nervous  diforders,  may  be 
reduced  to. the  two  following,  viz. 


I.  To  lelTen  or  remove  thofe  predifpoling  caufes  in  the  body 
which  render  it  peculiarly  liable  to  nervous  ailments. 

II.  To  remove  or  corredl  the  occahonal  caufes  which,  efpecial- 
ly  in  fuch  as  are  predifpofed,  produce  the  numerous  train  of  ner¬ 
vous,  hypochondriac,  and  hyfteric  fymptoms  mentioned  .in  the 
preceeding  part  of  this  work  *. 

I.  The  great  predifpofing  caufe  of  nervous  diforders  is,  as  I 
liave  fliown,  a  too  great  delicacy  or  uncommon  fenlibility  of  the 
nerves  in  general,  or  of  thofe  of  the  ftomach  and  inteftines,  or 
other  organs,  in  particular.  If  this  fault  in  the  conftitution  could 
be  efFedtually  cured,  we  Ihould  always  have  it  in  our  power  to 
lelTen  the  violence  of  nervous  fymptoms  from  whatever  caufe  they 
might  arife,  and  to  prevent  mo  ft  of  thofe  which  proceed  from  hid¬ 
den  impreffions  made  on  the  mind.  But  when  the  fault  in  the 
nervous  fyllem,  alimentary  canal,  or  other  parts,  is  original,  i.  €. 
natural  to  the  conftitution,  and  not  the  confequence  of  fome  dif- 
eafe  or  irregularity  in  living,  it  does  not  admit  of  a  perfedl  cure; 
The  utmoft  that  can  be  done  is  to  leften  it. 

The  beft  remedies  to  anfwer  the  firft  intention  of  cure,  are  either 
fuch  as  not  only  ftrengthen  the  ftomach  and  bowels,  but  the  whole 
body,  or  thofe  which,  by  their  peculiar  addon  on  the  extremities  of 
thofe  nerves  to  which  they  are  applied,  leffen,  for  a  time,  the  too 
great  fenlibility  of  the  whole  fyftem. 

I.  The  remedies  which  have  been  found  by  experience  to  com¬ 
municate  greater  ftrength  to  the  body  are, 

■  {a)  Bitters.  Of  thefe,  I  moft  commonly  ufe  t\\Qradixgen- 
tian(£^fummitates  centaurii  minoris^  and  cortices  aurantiorum ;  the  two 
former,  as  “being  lefs  .nauTeous  and  heating,  than  many  of  the  o- 
ther  bitters  ;  and  the  laft,  partly  on  account  of  its  agreeable  favour. 

4  L  Thefe 

Sec  above,  p.  530, 
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Thefe  bitters  may  be  put  into  any  of  the  ftronger  white  wines;-, 
but  if  the  patient  be  troubled  with  acidity  in  the  firft  palTages,  they 
ought  to  be  infufed  in  brandy  or  boiling  water..  The  watery  in- 
fufion  will  be  rendered  more  agreeable  to  many  flomachs,  by  ad¬ 
ding  to  each  Englilh  pint  of  it  three  ounces  of  the  aqtia  cinnamomt 
fortiSy  or  aqua  aromatica  of  our  Difpenfatory 

The  ftrength,  as  well  as  the  dofe  of  thefe  bitters,  mud  be  adapt¬ 
ed  to  the  conftitution  and  circumflances  of  the  patient.  If  they 
heat  too  much,  they  muft  be  weakened,  or  taken  along  with  fome- 
drops  of  the  elixir  of  vitriol  *[:.  When  bitters  lie  heavy  on  the  flo- 
mach,  and  leflen,  inftead  of  mending,  the  appetite,  they  ought  to> 
be  omitted,  and  the  cure  muft  be  attempted  by  other  remedies.. 

(b)  The  Bark.  This  is  more  ftrengthening  and  lefs  heating' 
than  any  of  the  bitters.  It  may  be  given  either  in  fubflance  or 
deco(flion,  or  infufed  in  cold  or  in  boiling  water,  in  lime-water, 
wine,  brandy,  or  rum. 

The  bark  in  fubflance,  frequently  difagrees  with  delicate  flo¬ 
machs,  and  occafions  ficknefs,  gripes,  and  fometimes  a  loofenefs. 
An  infufion  or  decodlion  of  it  in  water,  efpecially  if  fome  grateful' 
aromatic,  fuch  as  cinnamon  or  nutmeg,  be  added,  is  lefs  apt  to  pro¬ 
duce  thefe  effects;  but  when  infufed  in  brandy,  with*  fome  bitters, 
or  aromatics,  it  will  agree  well- with  mod  people.  The  bark  in  fub- 
dance  often  fits  lighter  on  the  domach,  if  a  glafs  of  red  port  be 
taken  after  every  dofe  of  it;  and  the  gripes  and  purging,  which  it 
occafions  in  fome,  may  be  certainly  prevented  by  adding,  for  a  few- 
days,  xht  confeBio  Japonica  to  it;  for  after  the  domach  and  bowels* 
have  been  accudomed  to  the  ufe  of  the  bark,  it  generally  occafions* 
either  much  lefs  didurbance,  or  none  at  alL 

For  feveral  years  pad,  I  have  frequently  joined  tlie  bark  and: 
bitters  in  the  following  form. 

R. 


*  The  officinal  compofitions  mentioned  in  thefe  obfervatlons  are  always  underftood  to  be 
thofe  of  the  Edinburgh  Difpenfatory,  unlefs  the  contrary  is  cxprefled. 
f  Mead  Monita  mcdica,  p.  109^, 
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R.  Cort.  Peruvian.  Pufv.  unc.  hr. 

Rad.  Gentian. 

Cort  Aurant.  ana  unc.  i.  fs.  Mifce. 

Infunde  In  fpir.  vin.  Gall.  lib.  iv.  In  balnea  arena  dies  vl.  et  cola. 


'Of  this  dndlurc,  I  generally  give  one  table-fpoonful,  'with  four  or 
five  fpoonfuls  of  water^  every  morning,  an  hour  and  a  half  before 
breakfaft,  and  between  feven  and  eight  in  the  evening.  I  fome- 
times  add  to  each  pound  of  this  tincture,  an  ounce  or  more  of  the 
Jp,  lavend.  comp,  which  improves  its  tafte,  and  makes  it  fit  better  on 
foine  ftomachs. 

I  have  myfelf  taken  the  above  tlndlure  in  the  morning,  for  eight 
months  together,  and  with  remarkable  advantage.  For  three  or 
four  years  before,  I  had  been  much  troubled  with  wind  in  my  flo- 
mach,  a  giddinefs,  and  fometimes  a  faintnefs.  I  obferved  in  the 
morning,  foon  after  taking  this  medicine,  a  grateful  fenfation  in  my 
ftomach,  accompanied  with  better  fpirits  than  I  had  at  any  time 
through  the  day,  or  than  I  ever  found  from  drinking  wine,  even 
-when  I  ufed  it  freely.  I  have  ordered  this  tin(3:ure  to  many  patients, 
who  have  taken  it  for  two  or  three  months  fucceflively,  and,  after 
intermitting  it  for  fome  time,  have  begun  again.  Moft  of  them 
have  found  benefit,  and  thofe  mofl  who  ufed  it  longefl.  The  cafes 
were  chiefly  weak  and  windy  ftomachs,  with  a  general  delicacy  or 
debility  of  the  nervous  fyftem 

4  L  2  When 

♦  A  .carried  lady  aged  40,  of  a  thin  habit  and  delicate  nerves,  ha.l  been  complaining 
For  fome  years  of  a  general  weaknefs  and  feeblenels  through  her  whole  body,  ei'pecially  in 
her  limbs,  with  a  pain  fometimes  in  her  ftomach  and  belly,  which  Ihe  attributed  to  wind, 

I  preferibed  for  her  the  tindure  of  the  hark,  (be.  which  Ihe  took  once  a-day  lor  near  two 
years,  intermitting  now  and  then  a  week  or  ten  days.  It  had  a  moft  feulibJe  effeeft  in 
ftrengthening  her,  and  never  failed  to  raile  her  ipirits.  When,  alter  intermitting  this  me¬ 
dicine  for  a  longer  time  than  ufual,  her  old  comsdamts  have  begun  to  return  in  a  lefs  de¬ 
gree,  a  few  dofes  of  it  have,  almoft  always,  put  her  to  rights  ag.iin  Another  married  lady, 
aged  between  50  and  40,  of  a  delicate  nervous  fyftem,  and  aifeiSleJ  with  wind  in  her  fto- 
mach,  giddinefs,  flying  pains  through  her  body,  fiequent  fits  ot  loolenels  in  a  morning, 
feeblenefs,  and  low  fpirits,  was,  by  the  ufe  of  the  fame  tinifture  for  near  t  ^o  years,  (inter¬ 
mitting  it  now  and  then  for  a  month  or  more  at  a  time),  cured,  in  a  great  meafure,  of  all 
her  complaints,  except  that  flie  continued  fometimes  to  be  troubled  with  the  pains,  and 
fcmething  of  the  4ow  fpirits^  though  in  a  much  lei's  degree  than  formerly. 


Were 
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WiiEN  acids  do  not  difagree,  twenty  or  thirty  drops  of  the  elixin 
of  vitriol  may  fometimes  be  taken  with  advantage  in  each  dofe  of- 
the  tindtnre.  This  elixir  taken  twice  a-day,  in  this  or  a  larger.' 
dofe,  in  fpring-water  alone,  has  often  good  effefls  in  ftrengthening; 
the  flomach  and  refloring  a  decayed  appetite ;  and  is  generally  an. 
excellent  cooler  when  the  ftomach-complaints  are  attended  with  any 
degree  of  febrile  heat,  third,  and  a  white  tongue. 

Alt  ho’  the  bark  is  preferable,  as  a  Rrengthener,  to  any  of  the 
bitters,  yet  it  does  not  wholely  fuperfede  their  ufe.  The  bark  alone, 
will  not  lit  fo  well  on  many  ftomachs,  as  when  it  is  joined  with  an 
agreeable  bitter;  and  I  think  I  have  found  more  benefit  myfelf 
from  the  above  tindlure,  than  from  the  bark  alone  either  in  fub^ 
dance  or  decodtion.  With  regard*  to  the  fafety  of  taking,  for  a 
longtime,  the  bark,  againft  which  many  have  had  great  prejudices;. 
I  can  fay,  that  I  do  not  recollect  its  proving  hurtful  in  any  cafe  in 
which  I  have  oi'dered  it,  unlefs  where  it  happened,  to  difagree  with 
the  patient’s  ftomach.  About  fourteen  years  lince,  Ffwallowed  in 
fixteen  days,  near  four  ounces  of  it  in  fubftance,  when  I  laboured 
under  a  catarrhous  cough,  without  feeling  any  bad  effedls  from  its 
aflringent  quality.  In  a  tertian  intermittent,  attended  with  a  cough 
and  fpitting,  after  the  ufe  of  vomits  and  fome  pedlorals,  I  have  pre- 
feribed  the  bark  in-  the  ufual  quantity,  without  the  bread  being  any 
ways  hurt  by  it.  1  have  had  repeated  experience  of  its  virtues  in  cm 
ring  a  hoarfenefs  after  the  meafles,  unattended  with  a  fever  or  difficult 
breathing;,  and  in  the  chincough,  when  given  early,  and  before, 
any  obdrudlions  are  formed  in  the  lungs,  I  have  found  it  one  of 
the  bed  remedies.  Ladly,  The  fuccefs  of  the  bark  in  refolving  in¬ 
dolent  glandular  fwellings  may  ffiew  that  it  is  not  polTeffed  oT 
any  confiderable  obdrucling  quality. 

(r)  Steel.  There  are  few  medicines  that  fo  remarkably  drengthen 
the  domach  and  bowUs,  and  indeed  the  whole  body,  as  iron  and. 
its  preparations.  The  adringent  quality  of  this  metal  was  not  uiir 

known 

Were  it  neceflary,  I  could  add  many  other  cafes  in  which  the  fame  remedy  has  been  re¬ 
markably  ufefiil. 

*  See  Medical  inquiries,  and  obfervations,  vcl.  3. 
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i:nown  to  Diofcorides,  who  recommends,  for  a  weaknefs  of  the  fto- 
mach  and  inteftines,  water  in  which  a  reck  hot  iron  has  been  extin- 
giufhed. 

The  fal  martis  was  in  great  eileem  with  Riverins  ;  but  Sydenhani- 
preferred  the  fdings  of  iron  to  all  its  preparations  *. 

The  filings  have  been  commonly  prefcribed  from  five  to  fifteen*  ' 
or  twenty  grains ;  but  altho’  this  lafl  quantity  will  heat  many  peo¬ 
ple,  yet,  fo  different  are  conftitutions,  that  fome  will  bear  a  much 
greater  dofe  ;  nay,  I  know  a  gentleman,  who,  for  a  weaknefs  in  his 
flomach-  and  indigeflion,  has  taken  every  day,  for  fome  months  to¬ 
gether,  about  230  grains  of  the  filings  of  iron,  divided  into  three 
dofes.  It  is  obvious,  however,  that  thefe  filings  will  adl  varioufly 
as  they  are  finer  or  coarfer,  and  according  to  the  quantity  of  an  acid 
in  the  flomach  and  bowels.  They  fometimes  occafion,  efpecially 
in  the  more  delicate  conflitutions,  a  diforder  in  the  firft  pafTages ; 
in  which  cafe  Sydenham  has  advifed  a  few  drops  of  laudanum  to  be 
taken  with*  them  at  bed-time  j  but  fifteen  grains  or  a  fcruple  of 
theriaca  will  have  as  good  or  a  better  effedt.. 

Those  who  cannot  take  the  Umatura  martis'  will  often  bear 
Mynficht’s  tinflure,  the  chalybeate  wine,,  and' pyrmont  or  other  Reel 
v/aters  of  a  weaker  nature;  I' know  a  lady,  whom  fix  or  eight 
grains  of  the  tilings  of  iron  will  purge  more  flrongly  than  an  or¬ 
dinary  dofe  of  rhubarb,  and  yet  fifteen  or  twenty  drops  of  the 
tindlura  martis  My njichti  give  her  no  diflurbance. 

I  fometimes- order  this  tin dlu re,  or  the  mars  faccharatus^  to  be 
taken  at  the  fame  time  with  the  tindlure  of  the  bark  and  bitters 
above  mentioned  j  but  commonly  I  advife  the  chalybeates  only  at 
thofe  times  when  the  patients  intermit  the  bitters. 

The  chalybeate  waters,  altho’  they  contain  but  a  very  finall  pro¬ 
portion  of  iron;  are  often  obferved  to  have  remarkable  effedls  in 
flrengthening  the  body.  Particularly,  the  waters  of  Bath  in  Soiner- 
fetfhire  Have  been  of  great  ufe  to  many,  who,  from  a  weak  Rate  of 
the  Romach  and  bowels,  were  affected  with  low  fpirits  and  other 
nervous  eomplaintSv. 

It 
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It  may  be  worth  while  to  obferve,  that,  notwltliRandlng  the  re¬ 
markable  efFe(fls  of  chalybeates  in  many  difeafcs,  yet  thefe  medi¬ 
cines,  in  a  ftate  of  folution,  or  in  a  faline  form,  do  not  feem  to  enter 
the  blood ;  for  the  late  ingenious  Dr  Wright,  having  made  a  dog, 
who  had  faded  3^  hours,  fwallow  a  pound  of  bread  and  milk,  with 
which  he  had  mixed  an  ounce  and  a  half  of  fal  martis  diflblved  in  a 
fuiSicient  quantity  of  water,  and  filtrated ;  he  opened  the  dog  an 
hour  after,  and  colledted  from  the  thoracic  dudt  near  half  an  ounce 
of  chyle,  which  did  not  differ  the  lead  change  of  colour  by  drop¬ 
ping  into  it  a  tincdure  of  galls ;  altho’  this  fame  chyle,  after  i  of  a 
grain  of fal  martis  was  diffolved  in  it,  acquired  a  deep  purple  colour 
from  that  tindlure 

If  fal  martis  and  other  preparations  of  iron  do  not  enter  the  blood, 
it  is  obvious,  that  they  may  produce  their  effects  folely  by  drength- 
ening  the  domach  and  intedines;  whence  not  only  the  digedion  of 
the  aliment  will  be  better  performed,  but,  by  means  of  that  remark¬ 
able  fympathy  which  fubfids  between  the  alimentary  canal  and  the 
whole  fydem,  a  greater  degree  of  vigour  will  be  communicated  to 
every  part  of  the  body ;  for  there  is  nothing  more  certain,  than  that 
we  feel  ourfelves  either  vigorous  and  healthful,  or  feeble  and  fickly, 
as  the  nerves  of  the  domach  and  bowels  are  in  a  found  or  an  in¬ 
firm  date. 

The  above  medicines  (j,  b,  c,)  are  to  be  ufed  not  for  days  or 
weeks  only,  but  often  for  many  months  together,  otherwife  no  great 
or  lading  benefit  is  to  be  expeded  from  them.  In  fome  cafes,  it 
may  be  neceffary  not  to  omit  their  ufe,  wholely,  for  years ;  for 
when  the  caule  of  any  difeafe  is  deeply  rooted  in  the  conditution, 
thofe  medicines  which  are  proper  for  removing  it  mud  be  taken 
almod  like  our  diet,  not  only  regularly,  but  for  a  very  long  time. 

In  fuch  cafes,  it  may  be  bed  to  take  the  bark  and  bitters  chiefly 
in  the  winter  and  fpring-feafon,  intermitting  their  ufe  now  and 
then  for  a  week  or  two  5  and  in  the  dimmer  to  drink  either  fome 

of 

f  Philofophical  Tranfatfllons,  for  1750,70!.  50.  part,  2.  p.  595. 
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of  the  chalybeate  waters  at  the  wells,  or  a  gill  or  more  of  the  Pyr» 
mont  or  Hartfell  Spa  •  thrice  a  day  on  an  empty  ftomach. 

(J)  The  Cold  Bath.  Nothing  perhaps  ftrengthens  the  nervous 
fyftem  more  fenfibly,  or  gives  a  greater  fpring  to  all  the  vefTels, 
than  cold  bathing;  for  altho’  the  water  only  acfbs  immediately  on 
the  cutaneous  nerves  and  veflels,  yet  its  ilrengthening  power  is,, 
by  fympathy,  communicated  to  the  inmoft  parts  of  the  body... 
The  cold  bath,  like  the  former  remedies,,  ought  to  be  long  conti¬ 
nued.  The  moll:  proper  feafons  for  it,  are  the  fpring,  fummer,  and 
autumn.  It  is  enough,  efpecially  for  thole  of  a  fpare  habit,  to  go^ 
into  the  cold  bath  three  or  four  times  a  week ;  but  as  it  tends  to  make 
people  thinner,  thofe  who  are  too  plump  may  ufe  it  daily.  When  the 
ftomach,  liver,  or  other  'uifcera'2XQ  much  obftrudted,  or  otherwife- 
very  unfound,  the  cold  bath-  is  improper,  lince  by  turning  the 
blood  with;  more  force  than  ufual  upon  thefe  parts,  it  may  increafe,, 
inllead  of  lefTening  the  patient’s  complaints. 

Many,  inftances  might  be  given  of  the  good  efFecfls  of  cold  bath* 
ing  in  ftrengthening  people  of  delicate  conllitutions,  and  making 
them  lefs  fubje(5l  to  nervous  ailments ;  but  as  fo  much  may  be 
found  to  this  purpofe  in  Sir  John  FI  oyer’s  hiltory  of  cold  bathing, 

I  lhall  only  obferve,.  that  I  have  known  it  of  great  fervice  to  feveral 
women;  who,  chiefly  from  a.  weaknefs  of  their  nervous  fyftem,  were 
very  liable  to  fufler  abortion ;  and  that  a  young  lady,  whofe  nerves 
feemed  to  have  a  very  great  degree  of  fenflbility,  from  the  intole¬ 
rable  pain  which  fhe  felt  from  blillers,  and  from  the  very  uneafy 
fenfation  which  was  occalioned  by  every  red  pimple  that  rofe  on- 
her  face;  found  more  benefit  from  a  long  courfe,  firll  of  the  cold 
bath,  and  afterwards  of  fea-bathing,  than  from  bark,  bitters,  cha¬ 
lybeate  waters,  and  various  other  remedies.. 

To 

♦  The  Hartfell  Spa  is  a  water  which  iffues  from  a  mountain  of  that  name  near  Moffat 
in  North  Britain.  It  has  a  ftrong  chalybeate  together  with  an  aluminous  tafte,  is  much 
faturated  with  iron,  and  feems  allb  to  contain  an  aluminous  fait.  It  is  deftitute  of  that 
fpirit  obfervable  in  the  I  yrmont  water  and  thofe  of  Spa  near  Liege,  but  retains  its  virtues 
longer,  and  may.  be  carried  to  a  great  diftance  without  being  fenfibly  weakened.  It  is  an 
excellent  ftrengthener,  and  has  often  been  found  ferviceable  in  weakneffcs  of  the  ftomach 
and  inteftine.s  with  indigeftton  and  flatulence.  For  a  more  particular  account  of  this 
watei,  fee  Lffays  Phyfical  and  literary,  vol,  i.  and  Phiiofoph,  Tranfail.  vol.  50.  part  j. 
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To  prevent  miftakes,  it  may  be  proper  to  mention  here,  tliat 
'■while  I  recommend  bitters,  the  bark,  elixir  of  vitriol,  chalybeates, 
and  cold  bathing,  as  the  bell  Rrengtheners  of  a  delicate  nervous 
fyflem,  I  do  not  mean  that  all  thefe  are  to  be  ufed,  efpecially  at 
once,  by  the  fame  patient.  In  fome  cafes,  the  tiiuflure  of  the  bark 
with  fome  bitters  will  be  fufEcient.  In  others,  more  benefit  may  be 
found  from  fteel  in  fubflance,  or  from  the  chalybeate  waters.;  and 
fometimes  cold  bathing  may  fucceed,  or  at  lead  make  the  cure  more 
compleat,  after  internal  firengtheners  have  in  a  goodmeafure  failed. 
I  fliall  only  add,  that  when  nervous  complaints,  arifing  principally 
from  a  delicacy  of  the  nervous  fydem,  are  attended  with  a  quick 
pulfe  and  a  preternatural  heat,  bitters  and  Ileel  are  improper;  but 
an  infufion  .of  the  bark  in  cold  water,  with  elixir  of  vitriol,  will 
.  often  prove  ufefuL 

(r)  Air.  As  a  cool  and  dry  air  braces  and  imparts  vigour 
to  the  whole  body,  fo  nothing  tends  more  to  relax  and  weaken  than 
hot  air,  efpecially  that  which  is  rendered  lb  by  great  fires,  or  by 
doves  in  fmall  rooms. 

When  the  ftomach  and  bowels  are  weak,  the  body  ought  to  be 
well  guarded  againft  cold,  efpecially  in  winter,  by  wearing  a  thin 
,flannel  waiftcoat  next  the  Ikin;  for  this  wilLkeep  .up  an  equal  per- 
fpiration,  and  defend  the  alimentary  xanal  from  many  imprefiions 
to  which  it  would  otherwife  be  fubjecl,  upon  every  fudden  change 
from  warm  to  very  cold  weather. 

(/)  Aliment.  The  food  ought  to  be  nourifiiing,  but  of  eafy 
digedion,  and  fuited  to  the  domach  of  the  patient.  Fat  meats  and 
heavy  fauces  are  hurtful.  All  excefs  is  to  be  avoided.  Valetudi¬ 
narians  ought  never  to  eat  more  at  once  than  they  xan  diged  with 
eafe.  Every  time  the  domach  is  over-loaded,  its  drength  is  impair¬ 
ed,  and  its  nerves  are  difordered;  but  when  one  eats  moderately^ 
not  only  the  domach,  but  the  whole  body  is  invigorated  and  re¬ 
paired.  Above  all  things,  heavy  fuppers  ought  to  be  avoided,  fince 
the  domach  is  more  apt  to  be  opprefiTed,  with  the  fame  quantity 
of  food,  in  a  horizontal  than  in  an  eredl  podure ;  and  fince  the  di- 

gedion 
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geftion  goes  on  more  flowly  in  time  of  fleep  than  when  we  are  a- 
wake. 

Wine  in  excefs  enfeebles  the  body,  and  impairs  the  faculties  of 
the  mind.  A  few  glafles  in  time  of  eating,  or  after  it,  may  be 
ufeful  ;  but  more  will  load  a  weak  ftomach,  and  retard  digeftion. 
The  bell  time  to  drink  a  little  wine,  is  upon  an  empty  ftomach ;  for 
the  liquor  being,  in  that  cafe,  lefs  weakened  and  more  readily  ap¬ 
plied  to  the  nerves  there,  mull  have  the  greater  effedl  in  llrengthen- 
ing  them.  When  my  ftomach  has  been  weak,  and  when,  after  ha¬ 
ving  been  indifpofed,  I  had  hot  palms,  was  languid,  and  apt  to 
fweat  upon  motion,  I  have  often  found  myfelf  much  better  for  a 
glafs  of  claret-,  and  a  bit  of  bread,  an  hour  or  more  before  dinner; 
in  this  cafe,  the  wine  cooled  me,  made  my  pulfe  flower,  and  gave 
-me  more  fpirits  and  ftrength.  I  have  ordered  claret  in  the  fame 
way  to  others,  before  dinner,  and  between  feven  and  eight  in  the 
evening,  with  advantage.  When  children  are  weakly,  have  a 
tendency  to  the  fcrophula,  or  are  inclined  to  the  rickets ;  or  when 
they  have  been  much  reduced  by  a  fit  of  teething,  I  find  a  little 
claret  once  or  twice  a  day,  upon  an  empty  ftomach,  an  excellent 
flrengthener,  and  the  beft  fuccedaneum  to  the  bark,  which  many 
children  will  not  take. 

These  good  effedls  of  wine  thus  ufed,  feem  not  to  have  been 
altogether  unknown  to  Celfus,  who  tells  us,  “  Si  quis  •vero  fcoma- 
cho  laborat,  non  aquam,  fed  ^iniim  calidur?!^  hibere  jejunus 
debet^r 

W  INE  in  general  is  preferable  to  malt-liquor,  as  being  lighter, 
lefs  apt  to  ferment,  and  lefs  flatulent.  For  common  drink,  water 
alone,  or  with  a  little  wine,  is  the  lighteft  and  beft;  but  when 
the  ftomach  and  bowels  are  troubled  with  acidity,  water  mixed 
with  a  fmall  proportion  of  rum  or  brandy  is  greatly  preferable  to 
wine  or  malt-liqnor. 

Under  this  head,  it  may  not  be  improper  to  obferve,  that 
the  frequency,  now-a  days,  of  ftomach-complaints,  and  nervous 
a,ilments,  as  they  are  commonly  called,  may  be  partly  owing  to 

4  M  the 
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the  too  great  ufe  of  tea.  I  once  Imagined  tea  to  be  in  a  great  mea- 
fure  unjuflly  accufed ;  and  that  it  did  not  hurt  the  ftomach  more 
than  an  equal  quantity  of  warm  water;  but  experience  has  fince 
taught  me  the  contrary.  Strong  tea  drunk  in  any  confiderabtc 
quantity,  in  a  morning,  efpecially  if  I  eat  little  bread  with  it,  ge¬ 
nerally  makes  me  fainter  before  dinner  than  if  I  had  taken  no 
breakfail  at  all ;  at  the  fame  time  it  quickens  my  pulfe,  and  often 
affedls  me  with  a  kind  of  giddinefs.  Thefe  bad  effedls  of  tea  are 
mofl  remarkable  when  my  ftomach  is  out  of  order. 

Ex E  R  c I  s E.  Exercife  is  of  fuch  ufe  for  ftrengthening  the  ner¬ 
vous  fyftem,  that,  without  its  afliflance,  the  moft  powerful  medicines 
will  prove  often  ineffecflual.  Of  all  kinds,  riding  on  horfe-back  has 
been  juftly  efleemed  the  beft:  It  has  been  particularly  extolled  by 
Sydenham  in  hypochondriac  and  hyfleric  diforders.  It  greatly  pro¬ 
motes  digeftion,  fanguification,  the  diflribution  and  fecretion  of  all 
the  fluids ;  and  flrengthens  the  whole  body  as  well  as  the  ftomach 
and  bowels.  Riding  is  preferable  to  walking,  as  it  fhakes  the  bo^ 
dy  more  and  fatigues  it  lefs.  But  it  is  proper  to  obferve,  that  any 
great  exercife,  efpecially  riding  on  horfeback,  after  a  full  meal,  will 
diforder  the  ftomach,  and  retard  digeftion,  inftead.  of  promoting 
it. 

The  ingenious  Dr  Gilchrift  of  Dumfries' has  recommended  fail¬ 
ing,  as  a  kind  of  exercife  well  adapted  to  the  cure  of  nervous  com¬ 
plaints  arifing  from  a  weak  ftate  of  the  blood  and  alimentary  ca¬ 
nal,  and  has  given  fome  inftances  of  its  good  effe(fls  *.  But  as  we 
find  it  very  difficult  to  prevail  with  any  patient  in  this  place  to  un¬ 
dertake  a  long  fea-voyage,  I  can  fay  little  on  this  head  from  my 
own  experience.  However,  I  have  not  only  been  well  informed, 
that  a  gentleman  who  had  been  long  fubje(5l  to  epileptic  fits  at  land, 
was  never  feized  with,  them  when  at  fea  ;  but  a  young  gentleman, 
lately  my  patient,  who  had  a  very  delicate  nervous  fyftem,  and  whoffi 
ftomach  and  inteftines  were  fo  uncommonly  fenfible,  that  a  fingle 
ftool,  procured  even  by  the  elixir  facnim,  made  him  faintiffi  ;  and 
vomiting  or  purging  was  almoft  fure  to  bring  on  fainting  fits  with 

flight 
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lllgTit  convulfions:  This  perfon,  I  fay,  had  his  conflitution  fo  chan- 
ged  while  he  was  at  fea,  that  altho’  during  a  voyage  of  four  or  five 
weeks,  he  vomited  much  every  day,  and  purged  frequently  ;  yet  he 
had  neither  any  faintings,  nor  was  fenlible  of  any  particular  weak- 
nefs  in  his  flomach  or  bowels.  After  this  voyage,  he  had  no  re¬ 
turn  of  thofe  fits  to  which,  for  fome  time  before,  he  had  been  liable, 
till  at  the  diftance  of  eight  months,  when  he  applied  a  blifter  to  the 
under  part  of  his  bread  ;  the  pain  of  which,  when  the  blifter  was 
taken  off,  occafioned  faintings  with  flight  convulfions. 

Friction  of  the  legs,  arms,  trunk  of  the  body,  ?in6.  abdomen, 
with  a  flefh-brufh,  with  flannel  or  a  coarfe  linen  cloth,  is  a  kind  of 
exercife  that  flrcngthens,  promotes  the  circulation,  and  is  particu¬ 
larly  l)eneficial  when  the  bowels  are  weak. 

Lying  too  long  in  bed  will  weaken  and  relax;  while  early  ri- 
fing,like  gentle  exercife  or  cool  air,  will  brace  and  invigorate  the  body. 

Qj)  Amusement.  The  mind  ought  to  be  diverted  and  kept  as 
cafy  and  chearful  as  pofTible  ;  lince  nothing  hurts  more  the  ner¬ 
vous  fyflem,  and  particularly  the  concodlive  powers,  than  fear, 
grief,  or  anxiety. 

2.  But  as  the  remedies' (a,  b,  c,  d,  e,  g,  h,)  above  mentioned, 
however  proper  for  mending  a  delicate  date  of  the  nerves  in  gene¬ 
ral,  or  of  thofe  of  the  alimentary  canal  in  particular,  mud  often 
'be  ufed  a  confiderable  time  before  the)'  can  produce  any  great  ef- 
fedls,  it  becomes  frequently  neceflary  to  have  recourfe  to  medicines 
xjf  another  nature,  in  order  to  palliate  thofe  uneafy  fymptoms  with 
which  nervous  and  hyderical  people  are  often  affedled. 

The  principal  remedies  of  this  kind  are  the  following,  ’viz. 

(^)  Such  as  weaken,  during  the  time  of  their  operation,  the  fen- 
tient  power  of  the  nerves,  and  confequently  leffen  thofe  pains,  ir¬ 
regular  motions,  or  fpafms  which  arife  from  any  ufual  irritation, 
T'he  chief  of  thefe  is  opium,  which,  when  applied  in  fufficient  quan¬ 
tity,  to  the  nerves  of  any  fenfible  part,  not  only  lefiens  their  power 
of  feeling,  but  by  fympathy  alfo  that  of  the  whole  fydem  ;  By  this 
quality  it  often  gives  fudden  relief  in  many  violent  difbrders  of  the 
nervous  and  hyderic  kind.  It  is  of  great  ule  in  fixed  fpafms,  as 

^  M  2  well 
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well  as  in  alternate  convulfions  of  the  mufcles,  and  in  pains  not 
attended  with  inflammation ;  in  a  weaknefs,  laflitude,  and  yawn¬ 
ing,  occafioned  by  too  great  a  flux  of  the  menfes,  in  flatulent  colics, 
and  fometimes  in  the  true  fpafmodic  ajlloma,  where  there  is  no  ob- 
flruction  of  the  lungs,  nor  phlegm  opprefling  them.  When  given 
at  bed-time  to  the  quantity  of  a  grain,  or  a  grain  and  a  half,  alon^ 
with  a  little  afa  footida,  I  have  frequently  feen  it  leflTen  that  reftlelT- 
nefs,  and  thofe  hot  flufliings  and  flck  fits,  which  many  hypochon¬ 
driacal  people  are  liable  to  ;  but  after  being  ufed  for  fome  time,  it 
lofes  its  efFe6l  in  a  great  meafure,  unlefs  its  dofe  be  increafed  froni' 
time  to  time.  It  is  to  be  obferved,  that  if  the  patient  be  in  any  de~ 
gree  plethoric,  bleeding,  or  fome  other  evacuation  ought  to  precede- 
the  liberal  exhibition  of  opium  ;  for  this  will  make  its  good  efiedls 
more  certain  and  confpicuous,  and  will  prevent  in  a  great  meafure 
any  bad  confequences  that  it  might  otherwife  have. 

Altho’  opium  is  often  proper  for  quieting  many  nervous  and 
hyfteric  fymptoms,  from  whatever  caufe  they  may  arife,  yet  it  is 
peculiarly  ufeful,  when  thofe  fymptoms  are  principally  owing  to  an 
extraordinary  delicacy  of  the  nervous  fyftem. 

But  however  ufeful  opium  may  be  in  many  cafes,  yet  we  often 
meet  with  patients  who  receive  more  hurt  than  benefit  from  it.. 
Some  are  affecfled  with  an  uncommon  faintnefs  and  languor  about 
the  praecordia,  or  with  ftartings  j  others  with  a  ficknefs  and  vomit¬ 
ing,  or  a  violent  pain  with  cramps  in  the  ftomach,  or  an  itching 
over  the  whole  body,  efpecially  about  the  eyes  and  nofe.  In  fome 
few,  it  occafions  a  raving  and  madnefs. 

Altho’  opium  in  many  cafes  exhilarates,  inftead  of  occafioning 
heavinefs  and  fleep,  yet  it  ought  rarely  to  be  given  to  patients  who 
are  low-fpirited  ;  for,  however  it  may  relieve  them  for  the  prefent; 
yet,  after  its  effe6ls  are  over,  they  generally  become  more  depreffed' 
than  before. 

Opium  given  too  largely,  and  too  long  continued,  leflens  the  fen- 
fibility  and  vigour  of  the  whole  nervous  fyftem  ;  whence  not  only 
the  ftrength  of  the  body,  but  alfo  the  faculties  of  the  mind  are 
confiderably  impaired. 

But,, 
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BuT,notwithftanding  tliefe  bad  efTedls  of  opium  when  too  liberal- 
ly  ufed,  I  have  feldom  feen  any  mifchief  from  it,  as  a  palliative,  in 
diforders  arifing  from  a  too  great  delicacy  of  the  nerves,  where  it 
was  ordered  with  difcretion,  and  given  in  fmall  quantities  at  firft. 
Nay,  in  this  way,  thofe  who  fuflPer  moft  from  opium  may  be  brought 
at  length  to  bear  it  eafily.  A  remarkable  infbance  of  which  I  lately 
had  in  a  middle-aged  lady,  whom  four  or  five  drops  of  laudanum^ 
taken  by  the  mouth,  affedled  with  a  violent  pain  and  cramp  in  her 
flomach  ;  and  fixteen  drops  in  a  clyfter,  tho’  it  did  not  occafion 
thofe  complaints,  made  her  delirious  for  twelve  hours  :  For  this 
lady  having  afterwards  begun  with  one  drop  of  laudanum,  gradu¬ 
ally  rofe  to  twenty-five;  nay,  flie  has  fometimes  taken  that  quan¬ 
tity  thrice  a  day,  without  feeling  any  of  its  former  bad  effedls. 
In  cafes  of  great  ficknefs,  accompanied  with  a  pain  in  the  flomach 
and  frequent  vomiting,  when  the  patient  could  not  bear  laudanum 
inwardly,  I  have  ordered  three  or  four  tea-fpoonfuls  of  it  to  be 
rubbed  oa  the  belly  and  region  of  the  ftomach,  afterwards  apply¬ 
ing  to  thefe  parts  a  piece  of  flannel  moiflened  with  Hungary  water 
made  hot...  The  effedl  was,  that  all  the  patient’s  complaints  began 
to  abate  in  lefs  than  an  hour  after  the  application  of  the  laudanum, 
which  I  ordered  to  be  repeated  at  the  diftance  of  fix  or  eight  hours, 
if  it  was  neceffary. 

There  is  one  inconvenience  which  feldom  fails  to  attend  the 
continued  ufe  of  opium,  viz.  coflivenefs,  which  is  bed  remedied 
by  taking,,  now  and  then,  an  aloetic  pill,  or  feme  other  gentle 
purgative.  But  in  fome  cafes  of  pains  in  the  flomach  and  bowels, 
with  indigeflion,  much  flatulence  and  belching,  where  laudanum, 
chiefly  through  its  binding  quality,  did  not  anfwer  fo  well,  I  have 
found  very  good  effedls  from  the  extradlum  hyojcyami,  given  from  a 
grain  and  a  half  to  three  or  four  grains  at  bed-time,  and  repeated 
in  a  lefs  quantity  in  the  morning ;  for  altho’,  as  an  anodyne,  the 
powers  of  this  extract  are  much  inferior  to  thofe  of  opium,  yet,  by 
its  proving  often  laxative,  it  becomes  preferable  to  it  in  feveral  cafes. 

(Z>)  Such  as,  by  affedling  the  nerves  in  an  agreeable  manner,  and 
perhaps  relaxing  them,  leffen  the  fenfe  of  pain,  and  often  put  a  flop 
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to  tremors,  convulfions,  fpafms,  and  an  uncommon  agitation  of 
the  nervous  fyftem.  Of  this  kind  are  the  warm  femicupium^  pedi* 
luvium,  and  hot  fomentations,  which  are  frequently  ferviceable  in 
cafes  where  opium  would  be  improper ;  but  as  they  all  tend  to  relax, 
they  are  only  to  be  ufed  by  delicate  peoplCj  as  palliatives  in  urgent 
cafes. 

(r)  Such  as,  by  their  peculiar  JUmulus^  powerfully  afFe(5l  the 
nerves,  fo  as  not  only  to  render  them  lefs  fenfible  of  the  irritation 
arihng  from  various  morbid  caufes,  but  alfo  to  communicate  to 
them  fome  degree  of  vigour,  at  lead  for  a  fhort  time. 

Of  this  kind  are  camphire,  caftor,  mulk,  and  the  fetid  gums. 
The  fir  ft  and  mo  ft  remarkable  efFecfts  of  thefe  medicines  are  owing 
to  their  acftion  on  the  nerves  of  the  ftomach ;  but  in  what  particu¬ 
lar  manner  they  operate  on  thefe  nerves,  we  know  not.  They  do 
not  feem,  at  lead  mod  of  them,  to  poftefs  any  real  ftupifying  or 
narcotic  quality,  like  opium  and  other  medicines  of  that  clafs. 

Camphire  is  very  volatile  and  penetrating;  it  promotes  perfpi- 
ration,  and  frequently  acfts  as  an  antifpafmodic ;  it  fometimes  pro¬ 
cures  deep  in  fevers  attended  with  raving,  where  opium  would  prove 
hurtful;  and  I  have  found  it  of  good  ufe  in  rendering;  more  quiet 
and  compofed  fome  maniac  and  melancholic  patients. 

Camphire,  given  in  large  quantities  to  different  animals,  pro¬ 
duces  deep,  fometimes  madnefs,  a  vomiting,  purging,  a  dux  of 
urine,  the  hiccup,  epileptic  convulfions,  and  death  ^ :  and  feveral  of 
thefe  effe(fts  are  fo  hidden,  that  they  muft  proceed  rather  from  the 

immediate 


•  Commentar.  Bonoriienf.  tom.  4.  p.  199.  &c. 

The  following  cafe  was  fome  time  fince  communicated  to  me  by  a  friend. 

A  gentleman  defirous  of  knowing  what  elFefts  a  large  dofe  of  camphire  would  have,  fwal- 
lowed  half  a  dram  of  it  dilTolved  in  a  little  oil  of  olives,  and  very  foon  after  perceived  an  un¬ 
common  but  not  difagreeable  glow  of  heat  in  his  ftomach.  After  having  walked  abroad 
for  halt  an  hour,  upon  looking  at  a  news-paper,  he  found  himfelf  quite  incapable  to  un- 
derftand  what  he  read,  his  bead  being  crowded  with  a  great  many  confuted  ideas.  He 
now  began  to  dagger  when  he  walked  :  and,  fome  time  after,  a  dark  cloud  leemine;  to 
come  over  his  eyes,  and  feeling  other  fymptoms  which  made  him  apprehend  an  apoph  <5tic 
attack,  he  went  to  a  neighbouring  apothecary,  with  a  view  to  get  tome  blood  taken  away ; 
but  upon  going  into  the  open  air,  all  thefe  fymptoms  began  to  abate  ;  and,  in  a  few  hours, 
he  found  himfelf  in  his  ufual  health,  without  the  atCftance  of  any  remedy. 
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immediate  adlion  of  the  camphire  on  the  nerves  of  the  ftomach, 
than  from  its  being  mixed  with  the  blood. 

Physicians  have  differed  widely  in  their  opinions  concerning 
the  nature  of  camphire ;  fome  having  efleemed  it  hot,  and  others 
of  a  refrigerating  nature.  But  as  it  is  not  my  purpofe  to  enter  deep¬ 
ly  into  this  difpute,  I  fliall  only  obferve,  that  altho’,  in  fome  cafeS) 
a  glafs  of  claret  or  port,  or  even  a  dram  of  brandy,  wdll  render  the 
pulfe  flower  and  the  body  cooler;  and,  in  catarrhous  fevers,  baflard 
peripneumonies,  pleurifies,  and  anginas,  bliflers-  often  leffen  the 
quicknefs  of  the  pulfe  remarkably  ;  neverthelefs,  wine,  brandy,  and 
bliflers,  are,  in  their  own  nature,  not  cooling,  but  heating:  In  like 
manner,  camphire,  as  its  effedls  in  the  mouth  and  on  the  fliin  and 
the  eyes  fhew,  is  naturally  heating ;  but  fometimes  it  may  cool,  by 
leffening  or  removing  fome  diforder  in  the  body  which  increafed  its 
heat  and  quickened  the  pulfe;  I  have  known  in  many  cafes  a  con- 
fiderable  fenfe  of  heat  raifed  in  the  flomach,  by  a  bolus  of  fix  or 
feven  grains  of  camphire  well  mixed  with  a  fcruple  of  conferve  of 
rofes.  However,  altho'  I  cannot  agree  with  thofe  who  think  cam- 
phire  a  cooling  medicine,  yet  I  do  not  look  upon  it  to  be  fo  heating 
as  fome  have  imagined.  Perhaps  camphire  may  excite  a  lefs  de¬ 
gree  of  heat  in  the  flomach  than  in  the  mouth,  or  even  than  when 
applied  to  the  fkin ;  for  we  know  that  the  fame  flimulating  fub- 
ftances  affe(5l  the  nerves  of  the  flomach  and  of  thefe  parts  very  dife 
ferently.. 

Castor.  I  cannot  help  thinking  the  virtues  of  this  medicine, 
in  nervous,  diforders,  are  lefs  than  many  have  imagined.  When 
given  from  twelve  to  twenty  grains,  it  fometimes  procures  reft,  not, 
as  I  imagine,  by  any  true  narcotic  quality  like  opium,  but  by  leffen¬ 
ing  that  uneafy  fenfation  in  the  flomach  from  wind,  which  is  often 
the  caufe  of  watching  :  And  indeed,  cajior  feems  to  have  the  beft 
effedls  on  thofe  patients  whofe  complaints  are  in  a  great  meafure 
flatulent.  In  fome  cafes j.  I  have  thought  laudanum  had  a  better 
effedl  when  it  was  joined  with  cajior  either  in  fubftance  or  in  tinc¬ 
ture.  A  gentlewoman  aged  upwards  of  forty,  much  troubled 
■with  flatulence  and  low  fpirits,  was  often  feized,  when  fhe  lay  to 
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fleep,  with  a  fenfe  of  faintnefs  about  her  ftomach,  which  obliged 
'h^r  to  fit  up,  and  often  prevented  her  from  getting  reft  moft  of  the 
night.  Twenty  drops  of  laudanum  made  her  drowfy,  but  did  not 
remove  the  faintnefs ;  this,  however,  was  effedled  by  adding  to  it  a 
tea-fpoonful  or  two  of  the  tindl,  cajlore  'i  compojita. 

Musk  is  lefs  heating  than  cajlor^  and  may  be  given  in  cafes 
where  neither  it  nor  opium  are  proper.  Altho’  the  fmell  of  mufk  is 
offenfive  to  many,  yet  I  have  fcarce  ever  found  it  difagree  with  the 
ftomach.  It  is  chiefly  ufeful  in  the  fubfultus  tendinum  in  fevers,  in 
the  hiccup,  cramps  in  the  ftomach,  and  other  fpafmodic  diforders. 
I  have  tried  it  in  the  chincough  and  the  true  fpafmodic  ajihma ;  but 
it  was  given  in  too  fmall  dofes  to  determine,  with  certainty,  as  to 
its  virtue  in  thefe  difeafes.  Two  or  three  grains  of  mufk  well  rub¬ 
bed  with  a  little  fugar,  and  mixed  with  half  a  tablo-fpoonful  of 
mint-water,  will  fometimes  flop  the  vomiting  occafioned  by  teeth¬ 
ing  in  children.  The  good  effecfts  of  mufk  are  frequently  lefs  con- 
fpicuous  from  its  being  not  genuine,  or  taken  in  two  fmall  dofes. 
Riverius  mentions  it  as  having,  in  his  time,  been  given  with  fuccefs, 
to  the  quantity  of  thirteen  grains,  in  a  hyfteric  fit;  and  now  it  is 
common  to  order  it  in  this,  or  a  larger  dofe,  three  or  four  times 
a-day. ' 

Asa  fort  IDA  is  the  ftrongeft  of  the  fetid  gums,  and  almoft  the 
only  one  that  I  have  been  in  ufe  to  prefcribe  internally  in  nervous 
or  hyfteric  cafes.  It  has  good  effe(fls  in  flatulent  diforders  and 
fpafms  of  the  alimentary  canal,  and  in  afthmatic  fits  that  are  either 
owing  to  wind  in  the  ftomach,  or  increafed  by  it.  In  cafes  where 
ftidden  relief  is  wanted,  it  ought  to  be  given  difTolved  in  fome  of 
the  fimple  waters.  I  have  often  given  with  advantage  pills  of  afa 
fotida^  p.  3.  aloes,  and  fal.  mart,  ana  p.  i.  to  patients  who,  along  with 
a  coftivenefs,  were  troubled  with  flatulent  pains  working  up  from 
their  bowels  to  their  ftomach,  and  producing  ficknefs  and  vomiting. 
Thefe  pills  were  taken  every  night,  or  once  in  two  nights,  in  fuch 
quantity  as  to  keep  the  body  gently  open.  Afa  fcetida,  like  caftor, 
fometimes  procures  deep  ;  it  gives  relief  in  fits  of  lownefs,  efpecially 
when  difTolved  in  fpirits,  or  joined  with  the  volatile  falts :  But  a 

too 
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too  frequent  repetition  of  fach  warm  medicines  hurts  the  ftomach 

at  lad;.  V>  : 

#  •• 

When  nervous  or  hyfleric  complaints  are  attended  with  a  quick 
pulfe  and  a  feverilh  heat,  the  fetid  gums,  camphire,  and  cajlor,  on 
account  of  their  heating  quality,  ought  to  be  given  very  fparingly, 
or  not  at  all.  They  are  much  better  adapted  to  cafes  where  the 
pulfe  is  low  and  flow.  As  we  do  not  know  the  particular  manner 
in  which  each  of  them  operates  on  the  nerves,  fa  we  cannot  tell,  be¬ 
fore  trial,  in  what  conftitutions  they  will  feverally  be  moR  fuccefs- 
ful.  Frequently  one  of  them  will  anfwer  where  another  has  failed-: 
nay,  fuch  is  the  uncommon  difpofltion  of  the  nerves  of  the  ftomach 
in  fome  cafes,  that  a  table-fpoonful  of  the  juice  of  lemons,  unmixed 
with  any  thing,  has  never  failed  to  relieve  a  palpitation  of  the  heart, 
after  many  of  the  medicines  called  andhyfteric  had  been  tried  in 
vain :  And  agreeably  to  this,  we  are  told  by  Riverius,  that  a  draught 
or  a  clyfter  of  vinegar  and  water  has  often  given  immediate  eafo’ 
in  a  hyfleric  fit 

It  is  to  be  remarked,  that  the  feveral  medicines  mentioned  un¬ 
der  this  head,  (2.  a,  b,  r.)  are  chiefly  ferviceable  as  palliatives,  for 
lefTening  or  removing  the  prefent  pain  or  other,  complaints  in  ner¬ 
vous  and  hyfleric  calbs,  but  not  for  giving  any  durable  flrength  to 
the  body,  or  firmnefs  to  the  nerves,  upon  which  depends  the  radi¬ 
cal  cure.  However,  when  thofe  diforders  do  not  proceed  fo  much 
from  a  general  debility  of  the  nervous  fyflem,  as  from  a  morbid  or 
unnatural  flate  of  the  nerves  of  the  flomach,  or  fome  other  part, 
long-continued  palliation,  may  fometimes  make  a  cure;  for  while 
the  palliative  remedies  leflTen  the  bad  effedls  of  this  diforder  of  the 
nerves.  Nature,  either  by  herfelf,  or  with  their  afliflance,  at  length 
expels  or  fubdues  the  morbid  caufe.  Thus  obflinate  headachs,  as 
well  as  feveral  other  complaints  commonly  reputed- of  the  nervous 
'  kind,  have  been  cured,  after  other  remedies  had  failed,  by  the  long- 
continued  ufe  of  opiu77i,  as  will  appear  from  the  following  cafes,, 
which  were  communicated  to  me  by  a  friend. . 

4  H  K  K. 


*  Praxis  medica,  lib.  15.  cap. 
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N.  N".  aged  28,  healthy  and  (Irong,  after  a  fea-voyage  of  three 
inonthSj  during  which  he  was  almoft  conflantly  lick  at  the  ilomach, 
but  never  vomited,  was  much  expofed  to  cold  in  a  long  journey  he 
made  by  land.  At  this  time,  fomething  happened  which  greatly 
vexed  him,  and  foon  after,  he  began  to  be  affedled  with  a  fixt  pain 
ill  his  forehead,  which  increahng  by  degrees,  at  laft  fpread  over 
his  whole  head.  I  faw^  him  firft,  about  two  years  after  the  head- 
ach  began,  at  which  time  he  complained  of  a  conftant  pain,  at¬ 
tended  with  a  weight  and  heavinefs  in  his  head  ;  he  had  belides 
hiarp  flying  pains  in  different  parts  of  it,  as  if  a  nail  had  been  dri¬ 
ven  into  them.  At  certain  times  the  headach  increafed  greatly,  and 
was  attended  with  a  quick  pulfe.  He  frequently  paffed  great  quan¬ 
tities  of  pale  water,  efpecially  in  violent  fits  of  the  headach.  His 
deep  was  difturbed  with  frightful  dreams,  from  which  he  ufed  fud- 
denly  to  awake  in  terror,  and  with  a  fenfe  of  great  oppreflion.  He 
was  generally  low-fpirited,  fufpicious,  and  peevilli,  tho’,  on  fome 
occafions,  he  was  uncommonly  chearful.  The  lead  contradiHion. 
threw  him  into  a  fit  of  melancholy.  He  felt  a  tenfion  about  his 
eyes,  efpecially  when  his  head  was  much  pained.  There  was  fcarce 
any  fecretion  of  mucus  from  his  nofe  ;  and  fo  moveable  was  his 
nervous  fyflem,  that  if  he  retained  his  water  too  long,  or  hurt  his 
nofe  ever  fo  little,  by  haflily  bringing  away  from  it  fome  of  the 
hardened  mucus^  he  never  failed  to  have  an  increafe  of  his  headach. 
He  was  liable  to  fits  of  ficknefs  at  his  ftomach,  and  often  threw  up 
a  clear  watery  humour  without  tafle  or  fmell.  He  was  generally 
coflive,  and  his  pulfe  good,  except  when  attacked  with  the  violent 
fits  of  pain  in  his  head,  which  nothing  was  fo  apt  to  bring  on  as 
any  intenfe  thought  or  long-continued  application  of  mind :  Invo- 
luntaria  penis  ereBione,  cum  Jeminis  plerumque  emiffione,  tani  die  quant 
no5lu,  f(Kpe  tentatus  fuit» 

For  three  years  after  I  had  firfl  feen  him  in  this  condition,  he 
continued  under  the  care  of  fome  phyficians  of  charader  in  Italy, 
who,  having  prefcribed  for  him  a  variety  of  medicines  without  any 
advantage,  gave  him  up  as  incurable.  Upon  this  I  told  him  one 
remedy  dill  remained,  which  might  be  of  fervice,  viz»  opium  5  and 

as 
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as  he  readily  agreed  to  my  advice,  I  began  with  giving  him  half  a 
grain  every  night  at  bed-time.  I  alfo  diflblved  two  drams  of  fhrain- 
ed  opium  in  four  ounces  of  fpirit  of  wine,  and  ordered  him  to  rub 
a  little  of  this  on  thofe  parts  of  his  head  which  were  moft  pained. 
The  dofe  of  opium  at  bed-time  was  gradually  increafed  to  a  grain 
and  a  half,  and  fometimes  he  took  a  grain  twice  a-day.  He  had 
not  ufed  the  opium  a  month,  before  he  became  fenhbly  better,  and 
in  eight  or  ten  months  found  himfelf  free  from  all  his  moft  trouble- 
Ibme  complaints.  After  this,  he  began  to  lelfen  the  dofe  of  the 
opium,  and  to  take  it  only  once  in  two  nights,,  and  fometimes  fel- 
domer..  Only  when,  from  vexation  or  any  other  caufe,  he  was- 
threatened  with  a  fit  of  the  headach,  he  immediately  had  recourfe- 
to  the  opium  in  a  larger  quantity He  was  advifed  to  ufe  exercife 
daily,  and  to  keep  his  mind  as  eafy  and  chearful  as  poflible.  At. 
firft  he  drank  a  few  glaftes  of  wine  at  his  meals  ;  but,  after  he  had 
taken  the  opium  for  fome  time,  he  found  that  a  fingle  glafs  of  wine 
heated  him,  and  made  his  headach  worfe  ;  on  which  account  he 
confined  himfelf  to  water  alone.  The  third  year  after  he  began  to 
ufe  the  opium,  he  was  fo  free  from  his  complaints,  that,  during  the 
fpace  of  twelve  months,  he  did  not  take  above  three  dofes  of  it. 

It  may  be  worth  while  to  remark,  that  this  patient  was  fo  fen- 
fible  of  any  change  of  weather,  that,  by  a  general  feeling  of  weak- 
nefs  and  inadlivity,  and  of  pains  in  his  joints,  he  could  have  told,, 
in  the  morning  before  he  got  ©ut  of  bed,  that  the  weather  was-; 
moift  and  rainy,  or  the  winds  eafterly  or  foutherly. 

M.  N.  an  unmarried  woman  aged  30,  after  confiderable  vexa¬ 
tion  of  mind,  began  to  be  feized  in  much  the  fame  manner  witht 
the  above  patient,  and  had  taken  medicines  for  five  years  to  little 
purpofe.  The  chief  fymptoms  were  a  conftant  and  fevere  pain  over 
her  whole  head,  efpecially  the  back-part,  a  ftiftnefs  in  the  mufcles- 
of  the  neck,,  great  pain  and  loofenels  of  her  teeth ;  difturbed  fleep, 
frightful  dreams,  low  fpirits,  ftiakings  and  tremblings  of  her  v/hole 
body,  cold  and  hot  fits  by  turns,  flufhings  in  her  face,  flatulence 
and  fwelling  in  her  ftomach,  with  frequent  belchings,  inacftivity, 
lofs  of  appetite,  flying  pains  all  over  her  body,  and  inability  to 

4  N  2-  apply 
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apply  with  attention  to  any  thing  ferious.  In  fummer  i7S9i 
began  to  take  the  opium  in  the  hiine  way  with  the  former  patient. 
In  three  weeks  (lie  found  herfelf  fomewhat  eafier,  and  after  fix  weeks 
was  much  better  in  every  refpecl.  Her  headach  was  moflly  gone, 
lier  teeth  were  free  from  pain,  and  firm,  her  deep  much  lefs  difturb- 
ed,  and  the  Hulhings  and  fliakings  in  a  great  meafure  removed. 
For  about  two  weeks  after  ihe  began  to  take  the  opium^  flie  was 
troubled  with  gripes,  which  however  went  off  after  being  longer 
ufed  to  this  remedy.  A  folution  of  opium  in  fpirit  of  wine  was  of¬ 
ten  applied  to  her  head  and  neck,  and  always  gave  her  eafe. 

II.  With  regard  to  the  fecond  intention  of  cure,  which  was  to 
correct  or  remove  the  occafional  caufes,  which,  efpecially  in  fuch 
as  are  predifpofed,  give  rife  to  all  the  nervous,  hypochondriac,  and 
iiyfleric  fymptoms  ;  as  thefe  caufes  are  various,  the  medicines  muff 
be  often  different :  Nay,  what  is  proper  in  one  cafe,  may  be  hurt¬ 
ful  in  another. 

The  occafional  caufes  were  diftinguiflied  before  into  the  general 
and  particular. 

The  general  caufes  were, 

1.  Some  morbid  matter  bred  in  the  blood. 

2.  The  diminution  or  fuppreffion  of  fome  habitual  evacuation. 

3.  The  want  of  a  fuflicient  quantity  of  blood. 


1.  Wind 

2.  To  ugh  phlegm 
2.  Worms 


The  particular  caufes  were, 

in  the  ftomach 
and  bowels. 


4.  Aliments  improper  in  their  nature  or  quantity. 

5'.  Obstructions,  frequently  of  the  fcirrhous  kind,  in  the 
abdominal  ’uifcera, 

6.  Sudden  and  violent  affedllons  of  the  mind. 


In  order  therefore  to  treat  diftindlly  of  the  fecond  intention  of 
cure,  it  will  be  neceffary  to  mention  particularly  the  different  re¬ 
medies 
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medics  wlilch  are  mod  likely  to  lefTen  or  remove  tkefe  feveral 
caufes. 

I.  Some  morbid  matter  in  the  blood. 

(^)  As  we  are  often  ignorant  of  the  nature  of  that  matter  in  the 
blood  which  is  the  caufe  of  nervous  diforders,  fo  we  muft  be  often 
'  at  a  lofs  how  to  corredl  or  expel  it.  When  I  fufpedl  it  to  be  of  that 
kind  which  produces  xht' arthritis  vaga^  from  knowing  the  family- 
diftemper  of  the  patient,  his  conftitution,  and  manner  of  life,  or 
his  being  much  troubled  with  flying  pains  in  his  head,  arms,  or 
limbs,  I  rely  moft  upon  a  proper  diet  and  exercife,  with  the  tindlure 
of  the  bark  and  bitters  mentioned  under  the  firll  intention  of  cure, 
in  order  to  prevent  the  generation  of  this  matter,  or  gradually  to 
fubdue  and  carry  it  off,  when  already  generated.  But  fuppofi  ig 
the  bark  and  bitters  had  no  power  to  deflroy  the  arthritic  matter 
in  the  blood,  which  feems  mofl  probably  to  be  the  cafe,  yet  by 
flrengthening  the  flomach  and  bowels,  they  may  not  only  regard 
the  generation  of  more,  but  prevent,  in  a  great  meafure,  an  attack 
upon  thefe  parts,  which  are  obferved  to  fuffer  moft,  when,  from 
any  caufe,  they  have  been  much  weakened,  or  otherwife  put  out 
of  order. 

The  reputation  which  bitters  have  had  in  gouty  cafes  among 
the  antient,  as  well  as  fome  of  the  modern  phyficians,  led  me  to 
think,  that  a  well  chofen  medicine  of  this  kind  might  be  very  ufe- 
ful  in  nervous,  hypochondriac,  or  hyfteric  complaints  from  an  ar¬ 
thritic  matter  in  the  blood:  And  altho’,  in  patients  in  the  declme 
of  life,  the  tindlure  of  the  bark  and  bitters  has  often  failed  me, 
yet  in  thofe  who  were  under  forty  or  fifty,  I  have  found  it  do  more  ' 
fervice  than  any  other  remedy. 

When  the  patients  are  liable  to  fits  of  the  true  gout,  I  increafe 
the  proportion  of  the  rad.  gentian,  and  cort.  aurant.  in  the  tincture, 
adding  at  the  fame  time  fome  nutmeg  or  ginger,  efpeciaily  it  the 
flomach  be  cold  and  flatulent.  In  this  cafe  alfo,  the  tincture  may 
be  taken  to  the  quantity  of  two  table-fpoontuls  twice  a-day. 
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I  have  known  an  indigehion  and  flatulence,  with  a  pain  and  fick- 
nefs  at  the  flomach  from  the  gout,  greatly  relieved  after  other  me¬ 
dicines  had  failed,  by  drinking  thrice  a-day  fix  ounces  of  a  flrong 
decoction  of  feveral  of  the  common  bitters  *  in  water  :  And  a  gen¬ 
tleman  of  my  acquaintance,  who  had  been  much  troubled  for  fif¬ 
teen  years  with  a  pain  in  his  ftomach,  has  been  cured  by  chewing 
two  drams  of  the  roots  of  gentian  daily.  This  kept  his  body  open, 
and  increafed  his  appetite  ;  it  began  to  give  him  eafe  in  a  few  days  ; 
and  when,  upon  omitting  it,  the  pain  returned  in  a  leffer  degree,  it 
was  quickly  removed  by  having  recourfe  to  the  gentian  again.. 

A  milk  diet,  which  fometimes  has  proved  a  radical  cure  for  the- 
gout  f,  has  been  commended  by  Sydenham  in  certain  hyfleric  cafes,, 
after  other  medicines  have  failed  J.  I  can  fay  little  of  its  effects  in 
either  cafe  from  my  own  experience.  We  meet  with  few  patients 
who  will  confine  themfelves  to  this  diet,  and  in  feveral  cafes  it  is. 
improper  to  advife  it.  About  eighteen  years  ago,  I  had  a  patient 
aged  48,  who,  on  account  of  an  ulcer  in  his  lungs^  reftricded  him- 
felf  for  many  months  to  a  diet  of  milk  and  vegetables  alone,  and 
after  he  got  free  from  that  difeafe,  continued  to  live  in  this  way 
for  feveral  years.  This  perfon,  who  was  of  a  very  full  habit? 
and  had  been  formerly  attacked  once  a-year  at  lead  with  the 
gout,  remained  free  from  this  diftemper  for  feven  or  eight  years,, 
that  is,  till  fome  years  after  he  had  returned  to  the  ufe  of  fiefli- 
meats  and  fermented  liquors. 

Li MF- WATER  is  faid  to  have  been  drunk  fuccefsfully  by  feverab 
gouty  patients  |[.  I  have  only  had  one  who  gave  it  a  decifive  trial. 
This  perfon  was  aged  about  fifty,  and  had  for  feveral  years  been 
fubjecl  every  winter  to  a  fmart  fit  of  the  gout.  In  February  or 
March  1758,  he  began  to  drink  daily  an  Englifli  quart  of  lime- 
water,  living  at  the  fame  time  very  temperately.  Before  the  end  of 
the  firfi  year,  he  had  a  very  flight  attack  of  the  gout :  about  the' 

end 

*  viz.  Rad.  gentian,  calom.  aronaat.  cort.  aurant,  fummit.  abfyjath.  centaur,  min.  card, 
beneditR.  wuh  fern.  carv. 

f  Celfns  de  medicina,  lib.  5.  cap,  24. 

I  Di/Tert.  Epift.  ad  D.  Cole. 

I  See  Alfton’s  Dilkrtation  on  quick  lime  and  lime  water,  part  3; 
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end  of  tKe  fecond  year,  he  had  rather  lefs  of  this  difeafe;  but  after 
he  had  continued  drinking  the  iime-water  conflantly  for  near  three 
years,  he  was  feized  with  a  fevere  and  long- continued  fit  of  the 
gout  in  both  his  hands  and  both  his  feet.  This  patient  obferved, 
that  the  lime-water,  when  drunk  warm,  mended  the  (late  of  his 
flomach,  when  it  was  difordered  before  the  coming  on  of  a  fit  of 
the  gout,  and  he  thought  it  had  a  good  effe(5l  in  driving  this  difeafe 
to  the  extremities.  The  lime-water  agreed  perfectly  well  with  him, 
and  mended  his  appetite. 

From  this  cafe  it  may  be  fairly  concluded,  that  lime-water  does 
not  radically  cure  the  gout,  or  deflroy  the  arthritic  matter  in  the 
blood,  although,  by  ftrengthening  the  flomach  and  inteftines  and 
preventing  acidity  in  them,  it  may  render  the  attacks  of  this 
difeafe  lefs  frequent,  and  in  fome  perfons,  perhaps,  lefs  fevere  *. 

When  lime-water  is  drunk  for  the  cure  of  nervous  complaints 
from  an  imperfedl  gout,  it  ought  to  be  taken  to  the  quantity  of 
at  leaft  an  Englifh  quart  daily;  as,  at  firfl,  it  is  fometimes  apt  ro 
occafion  an  uneafy  heat  in  the  flomach,  a  little  fweet  milk  may  be 
added  to  it ;  but  afterwards  it  is  better  to  drink  it  alone.  In  the 
winter-feafon,  and  when  the  flomach  is  more  difordered  than 
ufual,  the  lime-water  ought  to  be  drunk  nearly  blood-warm. 

Soap  has  been  propofed  by  the  late  Doclor  John  Clerk,  a  phy- 
fician  of  diflinguiflied  charadler  in  this  place,  as  the  proper  folvent 
of  the  arthritic  matter  in  the  blood  J.  It  has  fometimes  been  of  ufe 
in  old  rheumatifins,  and  may  be  properly  taken  along  with  the 
lime-water,  as  it  prevents  coflivenefs  and  deflroys  acidities  in  the 
flomach  and  bowels. 

As 

*  It  may  be  proper  to  mention,  that  a  patient  of  Dr  Clerk’s,  phyficlan  to  the  Royal  Infir¬ 
mary  here,  who  ufed  to  have  a  fevere  and  long-continued  fit  of  the  gout  once  m  two  years, 
has  been  kept  free  from  this  difeafe  for  near  three  years  paft:,  by  drinking  off,  at  once,  an 
Englifh  quart  of  lime-water,  every  forenoon  about  eleven  o'clock.  The  lime-water  taken  in 
this  way,  always  purges  him  twice  or  thrice  about  three  o’clock  in  the  afternoon.  But  as  this 
pcrfon  is  of  a  very  full  habit  of  body,  it  is  probable  that  the  lime  water  has  proved  ufeful 
to  him,  rather  by  that  daily  evacuation  which  it  occafions  by  ftool,  than  by  any  virtue  it 
pofTefles  of  deftroying  the  arthritic  matter  in  the  blood. 

f  Se  Dr  Pringle’s  Obfervat.  on  the  difeafes  of  the  army,  part  3.  chap,  2.  edit,  i. 
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As  fome  perfons  fubje^l  to  the  true  gout  have  found  great  benefit 
from  drinking,  twice  a-day,  about  a  gill  and  a  half  of  a  ftrong  in- 
fufion  of  tanfy  in  boiling  water,  it  is  probable  the  fame  medicine 
might  be  ufeful  in  thofe  complaints  which  arife  from  an  imperfecT 
gout  aifcRing  the  ftomach  and  other  parts.  But  of  this  I  can  fay 
nothing  certain  from  my  own  experience,  not  having  had  any  pa¬ 
tient  who  gave  the  tanfy  a  fair  trial. 

Issues  and  perpetual  blifters  have  been  often  of  ufe  in  headachs, 
and  in  the  fciatic  or  chronic  rheumatifm  affecfling  one  leg;  but  I 
have  not  found  them  do  much  fervice  in  nervous  or  hypochondriac 
complaints-  from  an  arthritic  humour. 

{b)  I  have  obferved  above,  tliat  complaints  of  the  nervous  kind 
fometimes  proceed  from  that  kind  of  humour  in  the  blood,  which 
is  commonly,,  but  improperly,  called  fcorbutic;  and  which,  when 
it  is  thrown  out  on  the  Ikin,  appears  in  the  form  of  tetters,  fcurfy 
eruptions,  or  the.  lepra  Gr^corum.  In  this  cafe,  we  mull  endeavour 
to  drive  the  morbid  humour  outwards  to  die  Iliin,  by  vomits, 
warm  ftomachics,  and  fudorifics  ;  after  which  the  radical  cure 
muft  be  attempted,  by  mild  mercurials,  and  the  purging  mineral- 
waters. 

The  method  which  I  have  always  found  fuccefsful,  at  leaf:  in 
fighter  cafes,  is  to  give  twelve  grains  of  the  pilules  JEthiopices  tv t- 
ry  night  at  bed-time,  and  every  other  morning  a  dram  or  a  dram^ 
and  a  half  of  polychrefi:  fait  difiblved  in  an  Englifh  pint  of  wa-^ 
ter  The  fait,  befides  otherwile  contributing  to  the  cure,  opens, 
the  body,  and  prevents  the  pills  from  raifing  a  falivation,  which 
they  are  fometimes  apt  to  do.  Thefe-  medicines  are  to  be  ufed  till 
the  fcurfy  or  leprous  eruptions  quite  difappear.  When  the  obftinacy 
of  the  difeafe  requires  it,  I  give  the  pills  both  morning,  and  even- 
ing. 

Although  the  true  feurvy  is  a  difeafe  rarely  obferved,  except 
in  thofe  who  live  at  fea,  or  in  marlhy  places  ;  yet  we  frequently 
meet  with  patients  who  have  fome  degree  of  a  fcorbutic  taint  in 

their 

^  In  place  of  tlus  folatlon  of  tbe  p.olyclireft  fair,  I  have,  fometimes  ordered  fea- water  to 
he  drunki 
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their  blood,  as  appears  from  their  fpungy  gums,  a  lalTitude,  and 
other  complaints.  I  have  had  feveral  patients  of  this  conilitution, 
who  were  deeply  affedled  with  the  hypochondriac  difeafe  ;  their 
chief  fymptoms  were  low  fpirits  or  melancholy,  watching,  flatu¬ 
lence,  frequent  fpitting  of  the  faliva,  a  bad  digeftion,  flying  pains, 
a  tightnefs  about  the  pr^cordia,  a  dark  colour  and  troubled  look. 
I  have  never  fucceeded  in  curing  any  of  thofe  patients  ;  but  a 
long  courfe  of  the  tindlure  of  the  bark  and  bitters  with  elixir  of 
vitriol,  and  daily  exercife,  feemed  to  agree  better  with  them  than 
any  thing  elfe.  When  they  are  coftive,  I  order,  once  in  two  or 
three  days,  as  much  foluble  tartar  as  is  neceflary  to  open  them 
gently. 

(c)  When  nervous  fymptoms  are  occafloned  by  fome  morbid 
matter  remaining  in  the  blood,  in  confequence  of  fome  former  dif¬ 
eafe  imperfedlly  cured  ;  we  mufl  have  recourfe  to  fuch  remedies 
as  arc  beft  fuited  to  the  nature  of  that  difeafe  or  the  circumftances 
of  the  patient. 

That  humour  which  produces  the  rafh  or  miliary  eruption, 
when  it  falls  on  the  internal  parts,  inftead  of  being  thrown  out 
upon  the  fkin,  generally  occafions  a  great  depreffion  of  fpirits, 
anxiety,  and  faintnefs,  pale  water  and  watching,  and  fometimes 
raving  and  convulfions.  In  this  cafe,  I  have  found  mod  advan¬ 
tage  from  the  warm  pedilunjium,  or  warm  fomentations  applied  to 
the  feet  and  legs,  from  biifters,  wine,  whey,  and  bolufes  of  cam- 
phire,  faflron,  and  fait  of  hartfliorn.  When  in  the  miliary  fever, 
the  patients  are  much  oppreffed  at  the  ftomach,  and  complain  of 
a  difiiculty  of  breathing,  a  gentle  vomit  of  ipecacuanha,  or  of  an 
infuflon  of  camomile,  often  gives  relief. 

The  warm  pediluvium  and  fomentations  often  procure  fleep,  and 
give  fome  immediate  eafe  to  the  patient ;  they  likewife  contribute 
to  promote  the  miliary  eruption,  by  removing  that  tenfion  or  fpaf- 
modic  contradlion  of  the  cutaneous  veflels  which  frequently  retards 
it.  Where  the  patients  are  in  any  degree  plethoric,  bleeding  will 
often  not  only  give  fome  prefent  relief,  but,  by  relaxing  the  vaf- 
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cular  fyflem,  will  alfo  contribute  to  the  expulfion  of  the  morbid 
matter  by  the  flcin. 

2.  When  nervous,  hypochondriac,  or  hyfteric  fymptoms  pro¬ 
ceed  from  a  diminution  of  fome  habitual  evacuation,  that  evacua¬ 
tion  is  to  be  promoted  by  the  proper  remedies. 

/  (i:/)  When  the  7iienfes  are  obftrudled,  we  mufl  endeavour  to  re- 

cal  them,  and,  till  that  can  be  done,  the  mo  ft  troublefome  fymptoms 
are  to  be  palliated.  There  are  few  cafes  in  which  we  are  oftener 
difappointed  than  in  bringing  back  the  monthly  evacuation,  after 
it  has  been  long  fuppreffed  j  and  the  medicines  proper  in  one  cafe 
may  prove  ineffedlual  or  even  hurtful  in  another.. 

When  the  want  of  good  blood  is  the  caufe  why  the  menfes  do 
not  flow,  the  befl  remedies  are  the  bark,  bitters,  and  fteel,  toge¬ 
ther  with  a  nourifhing  diet,  and  exercife.  After  the  patient  has^ 
by  thefe  means,  got  more  and  better  blood,  it  ought  to  be  deter¬ 
mined  to  the  uterus  by  frequent  dofes  of  tinEiura  facra,  and  by 
making  the  patient  fit  every  evening  over  the  fleams  of  warm 
water. 

If  a  plethora  or  a  too  great  abundance  of  blood  prevents  the 
flux  of  the  menfes,  bleeding,  efpecially  in  the  foot  or  at  the  ancle,, 
and  gentle  purges,  will  prove  moft  efledluaL 

When  the  thicknefs  or  vifeidity  of  the  blood  hinders  it  from 
making  its  way  through  the  uterine  veffels,  frequent  vomits,  and 
the  pilulae  mercuriales  laxaiites,  or  gentle  purges  with  calomel,  will 
anfwer  befl. 

Lastly,  when  the  fuppreflion  of  the  menfes  has  been  owing  to 
a  fpafmddic  contradlion  of  the  uterine  veffels,  in  confequence  of 
cold,  fome  violent  paflion,  or  other  caufes,  the  chief  remedies  are 
the  warm  femicupium  and  pediluvium,  oily  draughts,  and  pills  of 
aloes,  afa  feetida,  extradl  of  black  hellebore,  and  faffron.  A  clyfter 
of  warm  water,  with  thirty  or  forty  drops  of  laudanum,  may  be 
given,  in  the  evening,  about  the  time  the  menfes  fhould  return. 

Obstinate  cbftrudlions  of  the  monthly  evacuation  in  women 
have  fometimes  been  cured  by  eledlrifying  them,  and  drawing  the 
fparks  chiefly  from  their  thighs.  But  Dr  Clerk  informs  me,  that 
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lie  has  obferved  this  remedy  to  fucceed  befl  in  thofe  whofe  pulie 
was  fmall  and  languid. 

Some  young  women,  about  the  time  of  the  return  of  the  menfesy 
are  apt  to  be  feized  with  violent  pains  in  their  back  and  belly, 
with  faintings,  raving,  and  fometimes  convulfions.  In  fuch  cafes, 
the  warm  femicupium  is  of  great  ufe  ;  but  as  often  this  cannot 
be  readily  got,  I  have  generally  ordered,  with  fuccefs,  a  clyfler  of 
warm  water  with  fifty  drops  of  laudanuniy  and  a  flannel  bag  with 
emollient  herbs  to  be  wrung  out  of  hot  water,  and  applied  to  the 
abdomtn.  When  the  patient  has.  been  coflive,  a  laxative  clyfler 
with  afa  fcetida  mufl  be  given  to  procure  a  flool,  before  the  ano¬ 
dyne  one  is  injedled. 

In  the  intervals  between  the  returns  of  the  menfesy  in  order  to 
render  the  patient  lefs  liable  to  the  above  mentioned  complaints, 
I  have  advifed,  with  good  effedl,  the  frequent  ufe  of  the  warm  pe~ 
diluvium y  fome  dofes  of  the  piluU  rujiy  and  thofe  oily  draughts, 
which,  in  this  cafe,  were  much  commended  by  Sir  David  Hamil¬ 
ton  * ;  and  which  I  have  alfb  found  of  good  ufe  in  pains  of  the 
bowels,  in  thofe  whom  the  menfes  had  left. 

I  have  fometimes  met  with  unmarried  women,  who  were  liable 
to  be  attacked  with  faintings  and  convulfive  fits,'  after  every  pe¬ 
riod  of  the  menfes  was  over  ;  which  feemed  to  be  owing  to  this 
evacuation  bdng  lefs  copious  than  ufual.  In  a  cafe  of  this  kind,  the 
following  remedies  ufed  for  two  or  three  months  proved  fuccefsfuL 

R.  Alices  focortin. 

Af  foetid. 

Extrad.  hellebor.  nigr. 

Sal.  Mart. 

Croc.  Angl.  ana  drach,  i. 

Ellx.  proprietat.  q.  f.  ut.  f.  pil  gr.  iV. 

Quarum  capiat,  v.  vel  vi.  alternis  nodtibus. 

R.  Rad.  Gentian. 

Calam.  aromat.  ana  uoc.  i. 

Summit,  centaur,  min.  drach  vi. 

Flor.  anthos,  drach  ii 

M.  f.  materialia  infundenda,  per  her.  vi.  in  aqu.  bullient.  lib.  iv.  colatur.  adde 

Tinfl:  Cort.  Peruvian,  unc.  x.  Mifce. 

Cape  unc.  iii,  bis  in  die, 

4  O  2  Along 

«  De  praxeos  regulis,  cap.  3. 


66o 


OF  THE  CUREOF 


Along  wltli  thefe medicines  pediluviiim  was  ufed  every  nigEt 
at  bed-time; 

When,  in  the  decline  of  life,  the  menfes  ceafe,  various  nervous  or 
hyfleric  fymptoms  appear,  which  are  generally  leflened,  and  fome- 
times  removed,  by  frequent  fmall  bleedings,  gentle  ftomachic  pur¬ 
ges,  and  ilTues. 

(b)  the  hgemorrhoidal  flux  is  wanting  in  thofe  who  have  been 
accuftomed  to  it,  we  mufl  endeavour  to  recal  it  by  emollient  fomen-^ 
rations,  and  aloetic  medicines.  When  thefe  or  other  remedies  prove 
ineffectual,  Hoffman  has  advifed  leeches  to  be  applied  near  the  anus 
once  a  month. 

(r)  When  old  ulcers,  or  fores  too  quickly  dried  up,  have  given 
occafion  to  nervous  diforders,  purgatives,  and  efpecially  iffues  or  a. 
feton,  will  be  moft  fuccefsful  in  carrying  off  that  humour  whicff 
difturbs  the  body. 

(J)  When  pimples  or  other  eruptions  on  the  face  have  been  fud- 
denly  repelled  by  improper  applications,  violent  headaehs,  giddi- 
nefs,  ficknefs  at  the  ftomach,  palpitations,  and  other  nervous  fymr 
ptoms  have  been  fometimes  the  confequence.  In  fuch  cafes,  if 
the  morbid  humour  cannot  be  brought  back  to  the  face,  we  muff 
try  to  carry  it  off  by  perpetual  bliffers  or  iffues  in  the  head  or  neck,, 
and  by  mercurial  purges. 

3.  WtiEN  nervous  or  hyfleric  complaints  are  occafioned  by  a 
want  of  blood,  in  confequence  of  an  immoderate  flux  of  the  hae¬ 
morrhoids,  menfes^  or  lochia ;  the  cure  confifts  in  reftraining  thefe 
evacuations,  and  filling  the  veffels  by  means  of  fuch  aliments  as 
are  light  and  nourifhing,  but  not  heating.  In  the  mean  time,  the 
violence  of  the  fymptoms  muff  be  abated  by  anodynes  and  wine, 
or  other  cordial  medicines.  A  horizontal  pofture  is  here  of  confi- 
derable  ufe. 

The  medicines  which  I  have  found  moft  fuccefsful  in  redraining 
an  immoderate  flux  of  the  menfes,  are  the  tin5lura  rofarumy  terra  Ja- 
ponica,  alum,  opium,  and  elixir  of  vitriol. 

I  have  fometimes  given  the  alum  mixed  with  terra  Japonica  as  in 
the  pulvis  Jlypticus  ;  but  of  late  I  have  prefcribed  it  more  frequent- 
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ly  in  the  following  form,  as  being  lefs  difagreeable  to  the  ho- 
mach. 

R.  La<51:.  recent,  bullient.  lib.  K 

Alum.  Rup.  pulverat.  drach.  i.  ad  drach.  I.  fs.  Mifce 
ut  fiat  coagulum  ;  ct  fero  colato  adde 
Sacchari  albi  unc.  i. 

Cape  unc.  iliV  quater  in  die. 

If  the  alum- whey  occahons  a  fournefs  in  the  flomach  with  a 
eardialgia,  a  fcruple  of  crabs  eyes  or  prepared  oyfter-fliells,  twice  or 
thrice  a-day,  will  be  ufeful.  In  one  cafe,  the  alum -whey  lefTened  a 
frofiwvium  menfium  after  the  patient  had  taken,  for  fome  time,  forty 
drops  of  the  tinftura  antiphthifica  thrice  a-day,  without  any  bene¬ 
fit.  The  fame  medicine  alfo  cured  a  fimr  albus  of  feveral  years- 
Handing. 

I  have  not  obferved  remarkable  efFedls  from  the  bark,  in  Hopping 
haemorrhages.  After  an  immoderate  dux  of  the  menfes  had  refifted 
that  medicine  taken  in  fub dance  for  near  a  fortnight,  I  have  feen  it 
yield  in  two  or  three  days  to  fuch  a  mixture  as  the  following,. 

R.  Aqu.  menth.  unc.  vi. 

Cinnamom.  f  v.  unc.  ii. 

Confed.  Japon.  drach.  vi. 

Syr,  limon.  unc.  ii.  Mifce.  / 

Cape  cochJ.  ii.  413  vel  6ta  quaque  hora. 

To  remedy  the  coflivenefs  which  this  mixture  generally  occafions,. 
it  becomes  neceffary  once  in  two  or  three  days,  to  order  either  fome 
rhubarb  or  a  laxative  clyder. 

The  bark,  which  is  more  remarkable  for  its  flrengthening  than 
aftringent  quality,  feems  to  be  lefs  adapted  for  flopping  haemorrha¬ 
ges,.  than  for  reftoring  ftrength  to  thofe  who  have  been  reduced  by 
them.  However,  it  is  often  very  proper,  not  only  to  give  the  bark 
after  the  flux  of  blood  is  lefTened,  but  alfo,  at  the  fame  time,  with 
fome  of  the  flronger  aflringents. 

Wh  E  N  a  projluvium  menfium^  or  a  flooding  after  abortion,  is  at¬ 
tended  with,  or  preceded  by  an  acute  pain,  not  inflammatory,  in 
the  lower  part  of  the  back  or  belly,  and  returns  with  greater  vio¬ 
lence  ;  as  often  as  the  pain  returns  or  increafes,  opium  will  prove  a 
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more  effe<^lual  remedy  than  any”  of  the  aftringents,  as  happened  in 
the  following  cafe. 

Mrs  D - ,  aged  between  30  and  40,  having  gone  abroad  too 

foon  after  an  abortion  in  the  fourth  month  of  her  pregnancy,  was 
felzed  with  a  violent  pain  in  her  back  and  the  lower  part  of  her 
belly,  which  returned  once  in  eighteen  or  twenty  hours,  and  was  al¬ 
ways  attended  with  an  excelTive  flooding,  which  abated  when  the 
pain  left  her.  Having  been  called,  after  fhe  had  ufed  feveral  aflrin- 
gent  and  flrengthening  medicines  with  very  little  advantage,  I  or¬ 
dered  a  clyfter  of  fix  ounces  of  an  infufion  of  dried  red  rofes  in  boil¬ 
ing  water  with  fifty  drops  of  laudanum^  to  be  given  every  night  at 
bed-time,  and  once  in  two  days  a  laxative  clyfter  in  the  morning, 
if  it  fhould  be  neceffary.  After  the  firfi:  anodyne  clyfter,  flie  had 
little  either  of  the  pain  or  flooding,  and  after  the  tliird,  was  quite 
cured  of  both  thefe  complaints. 

Ludovicus  Septalius  *,  and  after  him,  Sir  David  Hamil¬ 
ton  commended  a  flrong  decodlion  of  bitter  orange-fkins  as 

a  mofl  effectual  remedy  in  a  projluvitim  menftum ;  and  I  have  been 
informed  by  an  able  phyfician,  that  he  has  prefcribed  it  once  and 
again  with  fuccefs  in  the  following  manner ; 

R.  Cort.  aurant.  Sevil.  recent,  integr.  vii. 

Coque  ex  aqu.  fontan.  lib.  iii.  ad  lib.  ii. 

Colaturse  adde  facchar.  alb.  unc.  i. 

Elix.  vitriol,  gutt  lx. 

Cape  cochl.  vi.  tertia  quaque  hora. 

I  have  known  the  fuor  albus  cured,  in  a  great  meafure,  by  a  courfe 
of  fea-bathing,  after  many  powerful  medicines  had  been  tried  in  vain. 
The  fame  remedy,  in  the  intervals  of  a  projlu^ium  menftum^  has  con¬ 
tributed  much  to  lefTen  that  flux ;  and  a  lady  aged  between  40  and 
50,  a  patient  of  mine,  who  was  fo  much  diflreffed  with  the  bleed¬ 
ing  piles,  that  fhe  rarely  went  to  fiool  without  lofing  a  great  deal 
of  blood,  found  more  benefit  from  fea-bathing  than  from  any 
thing  elfe.  It  not  only  lefTened  the  difcharge  of  blood  from  the 
hsemorrhoidal  vefTels,  but  foon  gave  her  a  better  appetite,  more 
firength,  and  a  freflier  colour. 

And 

*  See  Animadverf.  raed.  lib.  7.  art,  144, 
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And  thus  much  may  ferve  for  the  cure  of  the  general  occahonal 
caufes  of  nervous,  hypochondriac,  and  hyfteric  diforders :  I  come 
next  to  mention  the  method  for  lelTening  or  removing  their  par¬ 
ticular  caufes, 

r.  Wind  in  the  flomach  and  bo^vels. 

As  this  proceeds  either  from  a  debility  or  fpafinodic  affetflion  of 
the  alimentary  canal,  or  from  improper  aliments  ;  the  remedies  for 
performing  the  radical  cure  may  be  found' under  the  firH;  intention  of 
cure  above  *,  and  below  under  N°  4.  where  the  treatment  of  nervous 
complaints,  arifing  from  errors  in  diet,  is  laid  down.  The  medicines 
proper  for  giving  immediate  relief  for  the  uneafy  fenfations 'occa- 
fioned  by  flatulence,  will  be  mentioned  afterwards,  when  I  come  to 
treat  of  the  cure  of  fome  of  the  principal  fymptoms  of  the  ner-- 
vous  or  hyfleric  kind,..  ^ 

2.  Tough  phlegm  bred  in  the  ftotnach  and  inteflinesr. 

'  The  cure  of  this  phlegm  is  often  tedious  and  diflicult,  and,  in 
many  cafes,  can  by  no  means  be  obtained :  For  altho’,  by  repeated 
vomits,  we  may  clear  the  ftomach  of  the  prefent  load ;  yet,  unlefs 
that  organ  is  fufiiciently  flrengthened  and  its  fecretory  veflels  re- 
ftored'to  a  found  ftate,  more  phlegm  will  be  continually  produced. 
Wherefore,  befides  frequent  vomits,  we  mufl  have  recourfe  to  the 
bark,  bitters,  chalybeats,  animal  food,  and  exercife,  efpecially  riding 
or  failing  Repeated  dofes  of  the  tinSiura  rhaharhari  amara^  ox  elixir 
facrum^  are  not  only  ufeful  for  flrengthening  the  ftomach  and 
bowels,  but  for  carrying  down  and  evacuating  part  of  the  phlegm 
that  diforders  them.  I  have  fometimes  thought  that  the  emplor 
Jlrum  Jlomachicum  applied  to  the  epigaftric  region  was  of  ufe. 

Those  who  are  apt  to  breed  much  phlegm  in  their  ftomach,  ge¬ 
nerally  find  it  neceftary  to  take  a  vomit  once  in  ten  days  or  a  fort¬ 
night,  and  fometimes  oftener.  When  a  vomit  of  ipecacuanha  is 

taken, 

*  See  above,  pa,^e  63:?,  * 

f  Si  vero  pituiu  ftomachus  impletur,  utills  cavigatto,  Celfus  de  medicina,  lib.  4.  cap.  5. 
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taken,  ekker  an  infufion  of  horfe-radlfh  fhould  be  drunk,  or  a  little 
brandy  or  powder  of  muflard  fhould  be  added  to  each  draught  of 
the  warm  water ;  for  thefe,  by  their  warm  Jlimulus^  tend  to  invigo¬ 
rate  the  ftomacii,  at  the  fame  time  that  the  phlegm  opprefTing  it  is 
evacuated. 

As  lime-w^ater  diflblves  ichthyocollay  and  other  glutinous  fub-' 
fiances,  I  thought  it  might  be  worth  while  to  try  what  elFed;  it  would 
have  on  the  tough  phlegm  bred  in  the  flomach.  With  this  view, 
I  poured  three  gills  of  lime-water  on  a  gill  of  that  phlegm  newly  vo- 
mitted  up,  and  mixed  tliem  w^ell  together :  at  firft,  the  phlegm  feem- 
ed  to  be  rendered  fomewhat  thicker  by  the  lime-water ;  but,  after 
(landing  five  or  fx  hours,  it  was  quite  diffolved.  After  this,  one 
of  my  patients,  at  my  defire,  mixed  one  part  of  very  tough  phlegm, 
brought  up  from  his  flomach  by  a  vomit  in  the  evening,  with  two 
parts  of  lime-water  \  and  upon  examining  this  mixture  next  morn¬ 
ing,  he  found  the  phlegm  had  wholely  loll  its  tenacity.  This  gen¬ 
tleman,  at  the  fame  time,  mixed  fomc  of  the  phlegm  with  common 
water;  but  after  (landing  24  hours,  it  retained  its  tenacity  in  a 
great  meafure,  altho’  it  was  rendered  thinner  by  the  mixture  of  the 
water. 

When  lime-water  is  ufed  with  a  view  to  the  cure  of  phlegm  in 
the  (lomach,  it  (liould  be  drunk  to  the  quantity  of  near  an  Englilh 
pint,  every  morning  upon  an  empty  flomach,  and  nothing  (hould 
be  taken  for  two  hours  after.  An  hour  and  a  half  before  dinner, 
and  as  long  before  fupper,  half  a  pint  (hould  be  alfo  drunk. 

Further,  as  often  as  an  emetic  is  ufed,  the  patient,  (ome  time 
after  its  operation  is  over,  fhould  fir(l  of  all  take  a  draught  of  lime- 
water,  which  in  this  cafe  will  adl  more  flrongly  in  dilTolving  any 
phlegm  that  may  remain  in  the  flomach,  as  well  as  in  bracing  its 
relaxed  pores  and  vefTels. 

When,  together  with  a  tough  phlegm,  there  is  a  confiderable  de¬ 
gree  of  acidity  in  the  (lomach,  I  have  known  good  effedls  from  ten 
grains  of  ^tjal  ahfynthn  or  fait  of  tartar  given  twice  a-day.  When 
the  (lomach  is  quite  free  from  acidity,  the  elixir  of  vitriol  may  be 

of 
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of  ufe  to  ftreiigthen  its  veflels,  altho’  it  has  no  efFed  in  diHolving 
the  phlegm. 

3.  Worms  in  tlie  ftomach  and  intedmes. 

In  this  cafe,  while  we  palliate ^the  mod  troublefome  fymptoms, 
we  mud  endeavour  to  dedroy  the  worms  by  fuch  anthelminthic 
medicines  as  may  feem  bed  adapted  to  the  particular  date  of  the 
patient.  I  diall  only  add  on  this  head,  that,  in  fome  cafes,  I  have 
feen  good  ed'e(ds  from  an  infufion  of  the  root  of  the  Indian  -pink  ^ ; 
but  this  remedy  is  certainly  much  lefs  efficacious  here  than  in  South 
Carolina,  and  feems  to  lofe  a  great  deal  of  its  virtue  by  being  long' 
kept. 

I  have  ordered,  with  good  fuccefs,  to  fome  grown  pcrfons,  fix 
drams  or  an  ounce  of  Spanifh  foap  daily.  It  dedroys  the  afcarides 
as  well  as  the  round  and  flat  worms.  Lime-water  has  been  much 
commended  as  an  anthelminthic,  but  it  will  fcarcely  be  of  any  ufe, 
except  when  the  worms  are  lodged  in  the  domach,  or  high  up  in 
the  intedines ;  for,  if  they  remain  in  the  ileum  or  the  inferior  part 
of  the  jejunum^  the  lime-water  will  be  modly  all  abforbed  before  it 
can  reach  them. 

I 

4.  Aliments  noxious  from  their  quality  or  quantity. 

When  nervous,  hypochondriac,  or  hyderic  diforders  are  owing 
to  this  caufe,  or  increafed  by  it,  a  proper  regulation  of  diet  is  the 
principal  remedy. 

(<3)  If,  by  a  long  habit  of  eating  too  little,  the  concodive  powers 
are  much  weakened,  the  patient  mud,  by  flow  degrees,  increafe  the 
quantity  of  his  aliment. 

If,  on  the  other  hand,  his  complaints  have  been  occafioned  by 
excefs  in  eating  and  drinking,  he  mud  gradually  leffen  the  quantity, 
till  he  has  reduced  himfelf  within  the  bounds  of  drict  temperance; 
that  is,  he  mud  never  eat  fo  much  at  dinner  as  to  make  himfelf, 
foon  after,  unfit  to  go  about  any  bufmefs,  or  apply  himfelf  to  any 

4  E  dudy; 
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Rudy ;  and  he  muft  make  light  fuppers,  or  none  at  all,  if  he  does 
not  find  his  dinner  digefied. 

I  have  known  fome  people  much  afHl<5led  with  the  gout,  while 
they  lived  too  fully,  who  being  afterwards  reduced,  by  neceffity,  to 
a  fpare  diet,  got  quite  free  from  that  diftemper:  And  indeed,  when 
nervous  ailments  have  been  owing  to  high  living,  or  an  arthritic 
matter  in  the  blood,  abftinence,  or  rather  moderation  in  eating  or 
drinking,  is  of  the  greatefi:  confequence  in  the  cure. 

(J?)  With  regard  to  the  quality  of  the  food,  the  patients  ought 
to  abfiain  from  all  heavy  and  fat  meats,  from  whatever  they  finch 
hard  of  digeftion,  and  from  all  flatulent  aliments. 

If  the  flomach  and  bowels  have  been  hurt  by  a  flatulent  diet;, 
greens,  roots,  fruits,  and  whatever  is  apt  to  breed  much  wind,  ought 
to  be  avoided;  and  the  patient  fhould  live  chiefly  on  bread,  rice^, 
and  flefli-meats,  with  a  few  glalTes  of  wine  of  a  good  body  and.  age, 
and  not  apt  to  turn  four. 

If  heavy  meats,  rich  fauces,  and  the  too  free  ufe  of  wine  or  o- 
ther  ftrong  liquors  have  hurt  the  flomach  and  bowels,  the  patient 
ought  gradually  to  reduce  himfelf  to  a  fmall  quantity  of  wine,  and 
eat  only  the  lighter  animal  fubftances  plainly  dreiTed,  and  fuch  ve¬ 
getables  as  are  leafl:  flatulent.  In  this  cafe,  a  diet  of  milk  and  ve-- 
getables  alone  may  fometimes  be  of  great  fervice,  which,  however,, 
mufl:  not  be  gone  into  all  at  once,  but  very  gradually:  And  it  is 
further  to  be  obferved,  that  while  fome,  who  had  been  accuflomed- 
to  animal  food  and  wine,  have  found  great  benefit  by  abflaining 
from  them,  without  lofing  much  ftrength,  or  any  fpirlts,  there  have* 
been  others  of  a  diflerent  conftitution,  who  could  not  bear  the  want 
of  fuch  a  diet;  and,  v/hen  wholely  confined  to  milk  and  vegetables,, 
were  not  only  troubled  with  faintnefs  and  lownefs  of  fpirits,  but- 
v^  1th  great  flatulence  and  other  diforders  of  the ^he :  From 
which  it  may  appear,  how  Far  fome  have  erred  in  recommending, 
without  fufficient  reftridllon,  a  diet  of  this  kind  in  the  greateft  part 
of  nervous  diforders. 

It  may  be  obferved,  that  many  people  who  have  weak  or  windy 
flomachs,  efpecially  fuch  as  are  liable  to  the  gout,  find  not  only  ve¬ 
getables. 
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getables,  but  milk  to  agree  befl  with  them,  when  they  take  at  the 
fame  time  fome  pepper  or  other  fpicery:  And  I  have  known  fomc 
perfons  fubje(5l  to  violent  attacks  of  the  gout  in  their  ftomach,  who 
have  been  much  the  better  for  fwallowing,  every  morning,  twelve  or 
fixteen  corns  of  white  pepper,  with  the  water-gruel  which  they  took 
for  breakfalf. 

That  abllinence  from  wine  and  flefh-meats,  and  a  diet  wholely 
of  milk  and  vegetables,  does  not  prevent  nervous  ailments,  we  have 
a  ftrong  proof  in  the  poorer  fort  of  the  country-people  of  North 
Britain,  who,  tho’  they  live  on  milk,  whey,  barley,  peafe,  and  oat¬ 
meal,  with  coleworts,  potatoes,  and  other  vegetables,  without  almoft 
any  animal  food  or  fermented  liquors,  arc  neverthelefs  remarkably 
fubje(fl  to  pains  in  their  ftomach  and  bowels,  flatulence,  and  other 
complaints  of  the  hypochondriac  or  hyfteric  kind  connected  with  it. 

Nay,  however  much  a  milk  and  vegetable  diet  may  be  of  ule  in 
fome  cafes,  to  lelTen  or  remove  fuch  diforders  as  have  been  the  con- 
fequence  of  high  living ;  yet,  in  general,  it  is  certain  that  a  diet  of 
this  kind  is  more  apt  to  produce  flatulence  in  the  firft  paflTages  and 
all  the  troublefome  fymptoms  depending  upon  it,  than  a  diet  con- 
ftfting  partly  of  vegetable  and  partly  of  animal  food.  Nay,  even 
milk  itfelf,  which  holds  a  kind  of  middle  place  between  vegetable 
and  animal  fubftances,  has  been  obferved  by  Hippocrates  to  be 
hurtful  to  thofe  who  are  much  fubjedl  to  wind  in  their  bowels 

Because  a  mixture  of  flefli-meats  with  vegetable  fubftances  and 
water,  kept  in  a  heat  equal  to  that  of  the  human  body,  has  been 
obferved  to  ferment  fooner  and  much  more  brifldy  than  thofe  ve¬ 
getables  and  water  alone,  fome  have  concluded  that  vegetable  and 
animal  aliments  together  will  produce  more  flatulence  in  the  prunns 
*vi(S  than  vegetables  alone ;  But  it  ought  to  be  confldered,  that  the 
digeftion  of  the  aliments  is  very  different  from  that  change  which 
happens  to  them  in  a  chymical  veffel  -,  and  that,  as  the  produdtion 
of  flatulence  in  the  ftomach  and  bowels  is  chiefly  owing  to  a  weak- 
nefs  of  thefe  parts,  a  difordered  ftate  of  their  nerves,  or  fpafmodic 
contractions  in  them;  a  certain  proportion  of  animal  food,  by  fln- 

4  P  2  vigorating 
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vigoradng  the  alimentary  canal,  gratefully  affetfling  its  nerves,  and 
rendering  it  lefs  liable  to  irregular  motions  and  fpafms,  may  occar- 
fion  lels  flatulence  in  time  of  digeftion,  than  would  happen  from 
vegetables  alone. 

When  nervous  complaints  are  owing  to  an  arthritic  matter,  a. 
diet  of  milk  and  vegetables,  if  the  ftomach  can  bear  it,  may,  by 
deflroying,  or  rather  not  furnifhing  frelb  fupplies  of  that  matter,, 
eifedl  a  cure.  But  where  the  ftomach,  from  its  v/eaknefs,  or  thn 
peculiar  difpofition  of  its  nerves,  cannot  bear  the  greateft  part 
of  vegetable  aliments,  fuch  a  diet  would  be  extremely  improper  ; 
whilft  the  lighter  animal  food,  in  fuch  quantity  as  can  be  eaflry  di- 
gefted,  will  not  only  nourifli  and  ftrengthen  the  body  more,  but 
•will  acft  as  an  anodyne  in  preventing  or  allaying  many  complaints, 
of  the  ftomach  and  bowels. 

U  pon  the  whole,  no  conftant  rule  can  be  given  as  to  the  kinds: 
of  food  ;  for  while  a  diet  chiefly  of  flefti-meats  anfwers  well  with 
fome,  others  live  beft.  on  milk  and.  vegetables,  either  alone  or  wdth 
a  fmall  proportion  of  animal  food.  In  like  manner  with  regard  to- 
liquor,  fome  cannot  do  without  wine,  while  water  alone,  or>  water 
with  a  little  brandy  or  rum,,  agrees  beft  with  others.  Every  valetu^ 
dinary  perfon  ought,  therefore,  to  keep  by  thofe  kinds  of  meat  and 
drink  which  he  finds  by  experience-to  be  lighteft.  and  moft  agree¬ 
able  to  his  ftomach.  But  whatevers  aliments  may  be.  ufed,  mode¬ 
ration  fliould  be  conftantly  obferved,  as  people  are  generally  lefs. 
Irurt  by.  the  quality  than  by  the  quantity  of  what  they  eat  and., 
drink. 

(c)  When  the  ftomach  and  inteftines  have  been  much  hurt  by 
high  living,  or  weakened  by  flatulent  food  ;  befides  a  proper  diet, 
the  bark,  bitters,  chalybeates,  and  exercife  *,  will  be  often  necelTary 
lor  giving  new  ftrength  to  the  alimentary  canal.  Gentle  vomits 
and  ftomachic  purges  may  allb  be  of  ufe  to  cleanfe  tho  fiirft  paflTa- 
ges,  and  promote  the  natural  fecretions  there. 

5.  Indolent,  obftriuftions,  chiefly  of  the  fclrrhous  kind,  in  .fome 
of  the  abdominal  ‘v'lfcera. 

Os* 

*_  See  the  Sift  intention  of  cure,  p.  633.  ^c,  above  (^7)  (3)  (r) 
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Obstructions  of  the  indolent  kind  have  their  feat  either  in. 
the  fecretory  tubes  of  the  glands,  or  in  other  veffels  fmaller  than 
thofe  which  carry  red  blood  in  the  glandular  follicles,  or  in  tlie 
fpaces  of  the  tela  cellulofa,  in  whii'h  there  is  depolited,  by  the  ex¬ 
haling,  arteries,  a  fluid  which  foon  becomes  too  thick  to  be  taken 
up  by  the  abforbent  veins,  and  is  daily  increafed  by  the  addition  of 
new  matter  of  the  fame  kind.  In  feme  cafes,  the  veflels  of  the  ob- 
flruciled  part  are  fo  changed  from  their  original  flate  as  to  feparate 
from  the  blood  fluids j  which,,  by  ftagnating  in  the  follicles  or  ceK 
hilar  fpaces,  acquire  a  cartilaginous  nature^ 

It  is  generally  difficult  to  difeover  when  nervous  or  hypochoa-  • 
driac  complaints  are  owing  to  feirrhous  or  other  indolent  fwellings . 
in  the  coats  of  the  ftomach  and  inteftines,  or  in  the  other  abdomi¬ 
nal  ^ifcera^  unlels  when  the  tumours  can  be  felt,  which  is  feldom- 
the  cafe.  But  when  I  meet  (efpecially  in  women  after  the  ynenfes 
have  left  them)  with  complaints  of  want  of  appetite,  indigeflion, 
vomiting,  flatulence,  and  pains  in  the  belly;  which  have,  continued 
long,  without  any  conflderable  intervals  of  eafe,  and  inflead  of. 
yielding  to  medicines,  become  worfe,  I  fufpeifl  fome  fixed  <obfl:ruo 
tion  in  the  flomach,  inteftines,  or  neighbouring  parts,  efpecially  if 
the  patient  has  a  quick  pulfe,  without  any  conflderable  heat  or 
thirft. 

When  hypochondriac  or hyUeric  ailments  are  owing  to  indolent 
obftrueftions,  we  muft  endeavour  to  refolve  them  by  degrees,  and, 
in  the  mean  time,  palliate  the.moft  troublefome  fymptoms  occafion-- 
ed  by  them. 

(<7)  Theriv  are  few  remedies -of  greater  fervice  in  obftructions  ^ 
of  the  indolent  and  cold  kind  than  gentle  friftion.  It  not  only 
promotes  the  circulation  through  the  fmall  veflels,  but.tends  to  at¬ 
tenuate  and  increafe  the  abforption  of  the  matter  ftagnating  in 
the  follicles,  or  extravafated  in  the  fpaces  of  the.  cellular  membrane 
of  the  obftrudled  part.  I  have  had  inftances  of  ineyfted  tumours  - 
cured  by  long  continued  fritftion  alone.  One  was  on  the  upper  eye-- 
lid,  about  the  fize  of  a  common  cherry  and  of  the  fteatomatous  kind. 

Another  was  fltuated  in  the  membrana  adipofa  on  the  left  flde  of  the 

abdomen.^' 
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abdomen  ;  it  was  bigger  than  one’s  fift,  pretty  foft,  and  felt  like  the 
fteatomas  or  atheromas.  It  was  treated  with  nothing  but  fridlion 
of  the  part  twice  a-day  with  oleum  camphor cltum.  For  the  firft  four 
months  it  did  not  feem  to  yield,  but  foon  after  it  began  to  lelfen 
and  went  off  very  fall.  The  fmall  tumour  on  the  eye-lid  was  rub¬ 
bed  only  with  the  faliva. 

{h)  Warm  fomentations  are  of  great  ufe ;  they  not  only  relax 
the  veflels  and  attenuate  the  obftrucling  matter,  but  by  their  warmth 
promote  the  circulation  of  the  fluids  through  the  obflnufled  part. 
They  will  often  either  refolve  indolent  fwellings,  or  bring  them  to 
a  fuppuration,  wdien  internal  medicines,  without  their  affiftance, 
would  do  little.  They  ought  to  be  applied  every  morning  and  evening 
for  near  two  hours,  but  fliould  not  be  fo  hot  as  to  be  in  hazard  of 
inflaming  the  flein  or  making  it  too  tender.  I  generally  ufe  flannel- 
cloths  wrung  out  of  hot  water  alone ;  and  fometimes,  in  place  of 
this,  a  hot  decoclion  of  wormwood  and  camomile-flowers,  or  of 
the  tops  of  hemlock,  adding  to  it  a  little  vinegar. 

It  is  obvious,  that  when  obflrudtions  are  deep-feated  in  the  ab¬ 
domen,  neither  fridlions  nor  fomentations  will  have  fuch  remark¬ 
able  efiedls  as  when  they  lie  in  the  tunica  cellulofa  immediately  be¬ 
low  the  fldn. 

(r)  Gentle  vomits  and  purges  *  frequently  repeated,  are  par¬ 
ticularly  ufeful  in  beginning  indolent  obflructions  of  the  abdominal 
•vifeera.  But  when  an  obflrudlion  in  the  ftomach  is  fo  far  confirm¬ 
ed  as  to  be  irrefolveable,  vomits,  efpecially  of  the  ftronger  kind, 
may  prove  hurtful  by  irritating  the  infardled  part,  or  even  burfl- 
ing  foine  of  its  veffels  f.  And  here  it  may  be  remarked,  that  many 
of  thofe  hot  and  acrid  medicines  commonly  preferibed  in  nervous 
diforders  mufl  be  likewife  improper  in  this  cafe,  fince  by  their  fli- 
mulating  quality,  they  will  be  more  apt  to  inflame  and  exafperate, 
than  to  leffen  or  refolve  any  feirrhous  obflruction. 

(^)  With 

^  I  look  upon  the  good  effeds  of  fea-water  in  glandular  fwellings  to  be  chiefly  owing  to 
its  purging  quality.  When  it  does  not  prove  laxative,  but  makes  the  patient  thirfty  and  hot, 
no  good  is  to  be  expeded  from  it, 

t  See  above,  p.  575. 
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(^)  With  regard  to  thofe  internal  medicines  commonly  called' 
deobftruentj  they  can  have  little  or  no  effedl,  when  the  obftrudling 
matter  is  accumulated  in  the  fpaces  of  the  tela  cellulofa,  and  are, 
therefore,  chiefly  ufeful  in  thofe  obflruflions  whofe  I'eat  is  in  the 
follicles  of  the  glands,  or  in  the  fmall  vellels  themfelves. 

The  internal  deobftruent  medicines  which  I  have  ufed  with  moR 
advantage,  are  the  tartarus  folubilisy  fal  polycbrejiiis^  mercury,  and 
foap. 

I  give  the  foluble  tartar  from  drach.  i.  fs.  to  drach.  iii.  or  half' 
an  ounce,  and  the  polychreft  fait  from  fcrup.  ii.  to  drach.  i.  fs.  dif- 
folved  in  an  Englilh  pint  of  water,  which  is  to  be  drunk  at  three  or, 
four  draughts,  every  morning  for  two  months  or  longer. 

I  commonly  prefcribe  mercury  as  a  deobftruent,  either  in  the 
form  of  the  piluU  mercuriales  laxantes^  or  of  the  folution  of  the  cor- 
rolive  fublimate.  To  prevent  tliefe  medicines  from  running  too* 
much  to  the  mouth,  I  give  the  pills  only  once  in  two  or  three  days, 
and  when  the  folution  is  ufed,  I,  order  a  gentle  purgative  once  in^ 
four  or  five  days.. 

In  glandular  fwellings  of  tlie  neck,  of  the  fl'rumous  rather  than 
the  true  fcirrhous  kind,  I  have  feen' nothing  fucceed-fo  well  as  a 
Gourfe  of  the  bark,  in  fub (lance  or  deco6lion,  for  feveral  months  5 
*  giving,  at  the  fame  time,  every  fourth  or  fifth  night,  fuch  a  dofe  of 
calomel  and  rhubarb,  or  of  the  piliilte  mercuriales  laxantes,  as  may 
purge  the  patient  twice  or  thrice  next  morning.  Nor  have  I  found 
thefe  medicines  lefs  efficacious,  when,  together  withdndolent  fwel¬ 
lings  and  a  fcrofulous  habit,  there  was  a  confiderable  degree.of  fe-- 
ver;  as  in  the  following  cafe. 

A  child  aged  7  years,  of  a  lax  and  fcrofulous  Kabit,'  in  March 
began  to  be  affedled  with  hard  fwellings  on  her  left  wrift  and  one 
of  her  legs,  and  with  a  foft  oedematous  fwelling  of  her  feet  and 
hands  ;  at  the  fame  time  her  tongue  was  foul,  her  pulfe  quick,  and 
her  fliin  hotter  than  natural.  In  June  following,  when  I  was  firft 
called,  all  thefe  fymptoms  were  inereafed,  flie  was  much  emaciated, 
and  her  pulfe  beat  above  1 30  times  in  a  minute.  As  flie  had  ufed 
many  other  remedies  without  advantage,  after  a  vomit  and  a  gentle- 

purge,- 
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purge,  I  prefcribed  a  decodlion  of  the  bark,  with  fome  Tplrit  of 
vitriol,  to  be  taken  four  times  a-day,  in  the  quantity  of  two  or 
three  table-fpoonfuls  ;  and  once  in  five  or  fix  days  a  dofe  of  rhu¬ 
barb  with  calomel.  In  lefs  than  four  weeks  after  fhe  began  this 
couiTe,  her  pulie  became  flower,  her  flein  cooler,  and  her  appetite 
better  ;  and  at  the  end  of  two  months  flie  was  almofl  quite  free 
■from  all  her  complaints. 

When  glandular  fwcllings  lie  immediately  under  the  fkin,  the 
mercurial  ointment  rubbed  into  the  part,  or  a  flrong  mercurial 
plaifler  applied  to  it,  has  fometimes  made  a  cure.  A  gentleman, 
aged  21,  had  one  of  the  conglobate  glands  on  the  left  fide  of  his 
neck  Iwellcd  from  cold.  This  fweliing,  which  was  without  pain, 
increafed  gradually ;  fo  that,  at  the  end  of  three  months,  it  had 
acquired  the  fize  of  a  hen’s  egg  cut  longitudinally  through  the 
middle.  After  he  had  ufed,  for  fix  weeks,  mercurial  purges,  fo¬ 
mentations,  and  the  common  difeutient  plaifters,  to  no  purpofe,  the 
emplajlrum  merciiriale  cum  triplice  mercurio  was  applied  to  the  part. 
In  two  or  three  days  after,  he  began  to  falivate,  and  for  a  week 
continued  to  fpit  at  the  rate  of  an  Englifli  pint  a-day.  After  this, 
the  fpitting  decreafed  gradually,  and  left  the  tumour  reduced  to 
one  third  of  the  fize  it  had  before.  The  warm  weather  of  fummer, 
which  foon  followed,  carried  off  what  the  mercurial  plaifler  had 
left  unrefolved. 

Among  the  deobflruent  medicines,  Spanifh  foap  deferves  a  prin¬ 
cipal  place.  Obflinate  glandular  fwellings  have  fometimes  yielded 
to  it  after  mercury  had  been  tried  in  vain,  as  will  appeaf  from  one 
of  the  following  cafes.  It  fliould  be  given  daily  from  half  an  ounce 
to  an  ounce  or  more,  if  the  patient’s  flomach  can  bear  fo  much. 

I.  A.  M.  upwards  of  20  years  of  age,  applied  to  me  in  April 
1752  for  a  fweliing  in  the  epigaflric  region,  a  little  below  the  carti- 
lago  enftformis.  This  tumour  was  near  as  large  as  one’s  fifl,  and 
felt  hard,  but  without  pain  :  It  was  evidently  under  the  mufcles 
and  pentoiidEimi,  and  as  it  fliifted  its  place  upon  the  patient’s  turn¬ 
ing  from  one  fide  to  the  other,  I  conjedured  its  feat  to  be  in  the 

omentum 
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tmenlum^  efpecially  as  it  was  attended  with  no  diforder  in  the 
Romach  or  bowels. 

I  advifed  him  to  let  warm  water  fall  from  a  coniiderable  height 
upon  the  dwelling  ;  to  cover  it  all  day  with  a  piece  of  flannel,  to 
nfe  the  pilule  fcillitic<s,  and  drink  with  them  at  leaft  an  Englifli 
quart  of  cow-whey  daily.  Some  time  after,  he  took  pills  oi  gum  am- 
.mon,  galban,  and  aloes,  but  without  any  benefit ;  for  the  tumour  be¬ 
came  larger ;  and  when  he  fat  to  write,  which  his  bufinefs  often 
obliged  him  to  do,  he  fufiered  much  uneafinefs  from  that  pofture. 
On  this  account  I  fent  him  to  the  country  in  the  end  of  July,  and 
advifed  him  to  fwallow  every  day  from  half  an  ounce  to  a  whole 
ounce  of  Spanifli  foap,  and  continue  the  whey.  Towards  the  end 
of  Odlober  he  returned  to  town  with  the  tumour  fenflbly  diminifli- 
ed,  and  by  going  on  with  the  foap  till  about  the  beginning  of  Ja¬ 
nuary,  it  was  fcarcely  to  be  felt.  He  then  left  off  all  medicine,  and 
has  been  ever  fince  in  good  health,  without  any  fenflble  fw^elling  or 
hardnefs  about  the  part  firft  afiedled. 

2.  A  gentleman,  aged  33,  after  having  been  fubjecR  for  fome 
years,  to  rheumatic  pains,  obferved  in  March  1752,  an  indolent 
glandular  fwelling,  neither  foft,  nor  yet  of  the  hardefi  kind,  on  the 
right  fide  of  his  neck,  immediately  above  the  clavicle.  In  the  au¬ 
tumn  following,  having  expofed  himfelf  to  cold  and  wet  on  a  jour¬ 
ney,  this  fwelling  became  foon  after  confiderably  larger.  He  then 
loft:  fome  blood,  which  was  very  flzy  ;  and  in  November  he  ufed 
ibme  warm  difcutient  fomentations,  and  the  mercurial  laxative 
pills.  Thefe  laft,  which  he  took  once  in  two  days  for  about  three 
weeks,  made  him  fpit  gently,  but  did  not  diminifli  the  tumour.  A- 
bout  a  fortnight  after  he  had  dilcontinued  the  pills,  he  began  to 
take  three  drachms  of  foap  daily,  and  foon  doubled  that  quantity. 
In  three  weeks  the  fwelling  being  fenflbly  diminilhed,  he  was  en¬ 
couraged  to  continue  this  medicine ;  but,  about  the  middle  of  Janu¬ 
ary,  having  catched  cold,  he  was  feized  with  a  diarrh(sa,  and  obli¬ 
ged  to  omit  the  foap  for  above  a  fortnight.  In  February,  foon  after 
the  diarrhcea  left  him,  he  began  to  be  troubled  with  a  violent  itching 
over  his  whole  fldn,  efpecially  when  in  bed,  and  this  fymptom  in- 
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creafing,  towards  the  end  of  this  month  he  was  advlfed  once  more 
to  difcontinne  the  foap.  At  this  time  the  tumour  was  reduced,  at 
lead  one  half,  fince  the  middle  of  December. 

On  account  of  the  increafe  of  this  itching  and  other  complaints,, 
he  never  returned  to  the  foap  ;  but  after  trying  a  variety  of  other 
medicines,  and  the  air  of  different  climates  in  vain,  he  died  inAu- 
guft  1754. 

Since  people  affedled  with  the  done  often  take  foap  to  a  greater 
quantity  than  this  patient  did,  without  any  complaint  of  itching,  I 
think  this  fymptom  cannot  be  judly  afcribedto  that  medicine  ;  efpe- 
cially  as  the  patient  had  nothing  of  it  for  the  fird  five  weeks  he  ufed 
the  foap,  and  as  it  came  on  after  a  diarrhosa  occafioned  by  acold.  Nei¬ 
ther  can  I  think  the  fwelling  in  his  neck  was  critical,  and  that  the 
itching  and  other  bad  fymptoms  were  owing  to  the  matter  in  it  be¬ 
ing  diffolved  by  the  foap,  and  carried  into  the  blood  j  becaufe,  in 
March  1752,  when  this  tumour  began,  the  patient  had  no  particu¬ 
lar  complaints  ;  and  in  November,  when  it  was  become  fo  large  as 
to  be  broader,  tho’  not  fo  thick  as  one’s  fid,  his  health  was  bad  and 
his  blood  fizy. 

Alt  ho’  I  have  prefcribed  foap  in  feveral  other  cafes  without  the 
fame  fuccefs,  yet  as  many  glandular  fwellings  are  altogether  incu¬ 
rable,  foap,  if  it  fhould  be  found  to  anfwer  in  two  cafes  out  of  ten, 
ought  to  be  edeemed  a  valuable  medicine. 

If  it  diall  be  objected  to  the  virtues  of  foap  as  are  folvent,  that  fcir- 
rhous  tumours, when  cut  out  of  the  body,  are  not  diffolved  by  be¬ 
ing  immerfed  in  a  folution  of  it  in  water  ;  I  anfwer,  that  foap,  in  dif^ 
folving  urinary  concretions,  adts  like  other  chymical  menjirua  ;  but 
in  refolving  obdrudled  glands,  it  mud  be  affided  by  the  motion  com¬ 
municated  to  the  fluids  by  the  heart  and  arteries,  which  it  may  proba¬ 
bly  dimulate  into  dronger  contradlions,  and  thus,  as  well  by  its  re¬ 
folving  quality,  contribute  to  the  cure.  But  further,  I  do  not  ima¬ 
gine  that  foap  will  ever  diflblve  a  true  fcirrhous  either  in  the  body 
or  out  of  it ;  I  only  expe(5l  that  it  will  fometimes  remove  glandular 
obdrudlions  that  are  lefs  confirmed,  and  of  a  fofter  kind. 

Qa  I CK SILVER  and  its  preparations,  altho’ among  the  mod  pow¬ 
erful 
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erful  deobflruents,  if  they  fail  of  refolving  hard  fwelllngs,  are  apt 
to  irritate  and  inflame  them.  This  effed:  has  been  generally  afcri- 
bed  to  the  weight  of  the  mercurial  medicines,  but  without  fuffi- 
cient  reafon  ;  for  when  ten  grains  of  calomel  have  raifed  and  kept 
up  a  falivation  in  fome  perfons,  for  two  or  three  weeks  together, 
and  when  a  flight  fpitting  has  been  occafioned  by  a  grain  and  a  half 
of  corrofive  fublimate,  diflblved  in  fpirits,  and  taken  in  four  days, 
it  is  plain  that  the  addition  of  weight  to  the  mafs  of  blood  in  thefe 
cafes  muft;  have  been  fo  fmall,  that  no  fenflble  change  in  the  circu¬ 
lation  could  have  been  produced  by  it. 

Soap  has  not  only  this  advantage  over  mercury,  that  it  may  be 
ufed  in  mofl  cafes,  without  irritating  and  inflaming,  and  confequent- 
ly  without  any  hazard  of  changing  a  fcirrhous  fwelling  into  a  car¬ 
cinomatous  one,  but  it  does  not  melt  down  the  fluids  and  reduce 
the  ftrength  like  mercurials. 

Soap  feems  to  ad  chiefly  by  its  detergent  quality,  and  perhaps, 
•  in  fome  cafes,  as  a  true  dlflblvent.  Every  one  knows  the  property  of 
a  folution  of  foap  for  cleaning  the  fkln  :  And  if  a  patient  fwallows 
an  ounce  of  foap  daily,  his  blood  will  in  time  become  fo  fapona- 
ceous,  that  whilft;  it  circulates  thro’  the  halt-obllruded  veflTels  of  a 
fwelled  gland,  it  may  infenfibly  clear  away,  and  carry  along  with 
it  that  vifcid  matter,  which,  by  adhering  to  the  infide  of  thefe  vef- 
fels,  in  a  great  meafure  filled  up  their  cavities. 

Of  late  the  extrad  of  the  acuta  ha.s  been  much  extolled  as  a  deob- 
flruent  *  ;  but  altho’  I  have  tried  it,  as  well  as  the  powder  of  hem¬ 
lock,  in  feveral  hard  fwellings,  fome  of  which  were  external,  and 
others  fituated  within  the  abdomen^  I  have  only  feen  it  do  fervice  in 
two  cafes,  one  of  which  was  a  large  fchirrous  fwelling  in  the  left 
breafl,  and  the  other  a  hardened  gland  in  the  neck.  The  latter 
was  removed  by  the  extrad  of  the  cicuta  in  eight  months ;  and  the 
former,  by  the  continued  ufe  either  of  this  medicine,  or  of  the 
powder  of  hemlock,  has  not  only  been  kept  from  increafing  for 
thefe  four  years  paft,  but  is  now  reduced  to  one  third  of  the  bulk 
it  once  had.  ^ 

4  (0  In 

*  See  Dr  Storck’s  three  Treatifes  on  the  virtues  of  the  cicuta. 
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(e)  In  attempting  the  cure  of  obftrudlions  in  the  vlfcera^  befides- 
fome  of  the  remedies  above  mentioned,  it  will  be  proper  to  order 
a  diet  confining  of  the  leaft  flatulent  vegetables,  weak  broths,  and 
the  lighter  meats.  R.ipe  fruits,  if  they  do  not  offend  the  ftomach 
and  bowels  by  their  flatulence,  may  be  ufeful  on  account  of  their 
faponaceous  or  refolving  quality  ;  as  alfo  goat  or  cow-whey,  efpe- 
cially  in  the  beginning  of  fummer,  when  it  is  mofl  impregna¬ 
ted  with  the  virtues  of  the  grafs  and  other  herbs.  The  patient’s 
drink  ought  to  be  rather  tepid  than  cold,  and  the  befl  is.  either 
water  alone,  or  mixed  with  a  little  Rhenifh,  or  fome  oth-er  light 
white  wine. 

(y')  Exercise,  efpecially  riding,  is  exceeding  ufeful,  not  only* 
to  prevent,  but  to  remove  beginning  obflrudlions.  And  here  it 
may  be  proper  to  obferve,  that  as  thofe  who  lead  a  fedentary  life,, 
efpecially  the  fludious,  (who  in  reading  and  writing  fit  fo  much 
with  their  body  bent  foreward,)  are  mofl  fubjedl  to  hypochondriac 
diforders  and  obftrudlions,  it  would  be  of  great  confequence  for 
fuch,  to  allot  fome  part  of  the  day  for  exercife,  or  if  that  cantiot 
be  done,  at  lea  ft  to  read  or  write  moflly  (landing  ;  in  which  po- 
fturc  the  abdominal  •vifcera  are  much  lefs  comprelfed  than  in  the 
other. 

(^)  In  confiderable  obflru6lions  of  the  ^ifcera,  if  the  patient  be 
of  a  full  habit,  the  cure  ought  to  begin  with  bleeding,  which,  by 
emptying  the  veffels,  may  not  only  tend  to  leffen  the  obflrudlion,. 
but  afhft  the  acHon  of  the  deobflruent  medicines. 

(/j)  Whii.st  by  the  ufe  of  fome  of  the  above  remedies j  we  aim 
at  a  radical  cure,  we  muft  not  negle(fl  to  palliate  the  fymptoms 
which  fo  often  attend  thefe  obftrudlions.  This  is  to  be  done  chiefly 
by  opiates,  and  by  the  lefs  heating  carminatives  and  nervous  medi¬ 
cines,  But  of  this  more  hereafter. 

6.  Violent  affedlions  of  the  mind-. 

When  nervous  or  hyfleric  diforders  arife  from  this  caufe,  the 
cure  confifls, 

{a)  In  avoiding  all  difagreeable  and  (hocking  fights,  and  every 

occafion 
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occalion  that  may  be  apt  to  excite  violent  paflions,  or  commotions 
of  the  nervous  fyftem. 

(^b)  In  ftrengthening  the  nei'ves,  fo  that  the  mind  may  be  l,efs  apt 
to  be  ftrongly  afledled,  either  by  imprelTions  from  external  objects,  or 
by  fuch  ideas  as  arife  purely  from  refleclion  ;  the  bell  medicines  for 
this  purpofe  are  the  bark,  bitters,  Reel,  the  cold  bath,  and  exercife,with 
proper  aliment ;  concerning  all  which,  fee  the  firfl  intention  of 
cure 

(c)  Nervous  diforders  occafioned  by  ftrong  imprelTions  of  the 
mind,  are  often  prevented,  lelTened,  or  cured  by  exciting  other  fen- 
fations  or  palTions  of  a  fuperior  force.  Of  this  we  had  a  remark¬ 
able  inftance  in  the  cure  performed  by  Boerhaave,  on  the  boys  and 
girls  in  the'  poors-houfe  at  Haerlem  f .  Epileptic  fits  have  been  cu¬ 
red  by  whipping  f .  Convulfions  from  the  toothach  are  removed 
by  bliflers  ;  vomiting  has  been  flopped  by  putting  the  hands  fud- 
denly  in  cold  water  ;  and  a  common  hiccup  is  inftantly  cured  by 
whatever  excites  furprize,  or  ftrongly  engages  the  attention. 

(d)  Nervous  or  hyfteric  affedlions  from  a  concealed  or  difap- 
pointed  pafTion,  are  better  cured  by  the  fruition  of  the  objedl^*; 
or,  if  this  cannot  be  obtained,  by  proper  diet,  amufements  and  by 
opiates,  efpecially  at  bed-time,  for  compofing  the  mind  and  procu^- 
ring  fleep,  than  by  the  whole  clafs  of  nervous  medicines. 

Having 

*  Pag.  633,  8cc.  above. 

f  See  above,  p.  581. 

J  Kaau  Boerhaave  I mpet.  faciens  Hippocrat.didl.  §  406'. 

In  the  Htftoire  de  I’academie  royale  des  fciences  1752,  there  is  an  account  of  a  girl- 
who  was  cured  of  epileptic  fits  arifing  from  melancholy,  by  firing  a  gun  at  her  bed-fide,  juft 
as  Ihe  was  coming  out  of  one  of  the  paroxyfms. 

**  A  remarkable  inftance  of  this  v/e  have  in  a  young  man,  who,  from  a  difappointment  in 
marriage,  was  fuddenly  feized  with  a  catalepjts,  fo  that  he  remained  for  a  whole  day  in  his 
chair,  in  the  fame  pofturc,  without  the  leaft  motion  or  feeming  attention  to  any  thing  about 
him;  Nay,  his  whole  body  became  as  ftifF as  if  he  had  been  frozen.  However,  no  fooner 
was  he  told  with  a  loud  voice,  that  he  was  to  have  his  beloved  objeft,  than  waking  as  out  of 
a  deep  fleep,  he  fprung  up  from  his  feat  and  recovered  at  once,  See  Tuplii  Obfervationes 
medicx,  lib.  j.  oblerv.  22. 
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Having  thus  far  treated  of  the  cure  of  the  feveral  caufes  of  ner¬ 
vous,  hypochondriac,  and  hyfteric  diforders,  I  fhall  conclude  thefe 
obfervations  with  mentioning  particularly  the  remedies  mod  pro¬ 
per  for  removing  or  palliating  fome  of  their  mod  troublefomc 
fymptomSa  ^ 


chap; 
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CHAP.  VIII. 

Of  the  cure  offome  of  the  mofl  remarkable  Nervous,  HYPOGiioh- 

DR  I  AC,  and  Hysteric  Symptoms, 

1.  ^^Onvulsive  motions,  or  fixed  fpafms  of  the  mufdes. 

These  are  either  general,  afFedling  almofl  the  whole  body,  or 
Gonfined  to  one  or  a  few  mufcles  or  organs.  As  they  often  arife  from 
very  different  caufes,  their  radical  or  prophyladlic  cure  mud  confift 
in  the  removal  or  prevention  of  thofe  caufes  But  as  the  imme¬ 
diate  caufe  is,  in  every  cafe,  the  fame,  a/zz.  fomething  that  irritates 
the  brain  or  nerves,  or  affecfls  them  with  a  difagreeable  fenfation’, 
their  palliative  or  temporary  cure  will  be  bed  adedled  by, 

( I.)  Such  medicines  as  by  their  dupifying  or  narcotic  quality 
leffen  the  fenfibility  of  the  brain  and  nervous  fydem  f. 

In  continued  fpafms,  as  well  as  alternate  convulfive  contfadlions 
of  the  domach  and  intedines,  nothing  gives  fo  fudden  or  fo  fen- 
fible  relief  as  opiates ;  which  are  often  not  lefs  efficacious  when 
the  other  mufcles  are  fpafmodically  affedled.  In  that  fpecies  of  the 
tetanus  called  opiflhotonus,  as  well  as  that  which  is  confined  to  the 
lower  jaw,  opium  is  the  principal  remedy  X  ;  and  as  the  hydrophobia 
is  only  a  violent  convulfion  of  the  gullet  and  domach,  8cc.  arifiiig 

from 

*  In  fo  far  as  they  may  proceed  from  fome  peccant  matter  in  the  blood,  from  phlegm,  acrid 
humours,  worms,  or  wind  in  the  ftomach  and  inteftines,  from  a  great  lofs  of  blood,  an  obftruc- 
tion  of  the  menfest  or  aiFe<^lions  of  the  mind,  their  radical  cure  is  to  be  found  in  the  preceed- 
ing  chapter. 

•}•  See  abovfr,  p.  643,  &c. 

%  See  Medical  inquiries  and  obfervations,  vol, 
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from  the  dlfagreeable  fenfation  excited  by  any  liquid  touching  the 
fauces^  or  by  the  effort  the  patient  makes  to  fwallow  them,  opium  in 
large  dofes,  efpecially  if  given  by  way  of  a  clyfter,  and  repeated  at  pro¬ 
per  intervals,  would  probably  be  found,  at  lead,  the  beft  pallative^. 

Convulsive  fits  of  the  flighter  kind,  which  returned  daily  at  a 
certain  time,  have  been  prevented  by  giving  opium  an  hour  or  more 
before  that  time.  But  in  an  epileptic  patient,  who  was  feized  every 
day  about  two  in  the  morning,  the  fits  were  neither  prevented  nor 
fenfibly  leffened  by  forty  or  fifty  drops  of  laudanum^  which  I  ordered 
him  to  take,  for  feveral  nights,  about  two  hours  before  the  return 
of  the  fit. 

It  is  to  be  obferved,  that  in  curing  or  palliating  violent  fpafms 
or  convullive  motions,  opiates  mufl  be  given  in  larger  dofes  than 
ufual,  and  repeated  more  frequently  ;  for  here,  as  in  cafes  of  acute 
pain,  the  patients  bear  thefe  medicines  much  better  than  in  health. 

In  fome  cafes,  efpecially  where  the  veffels  are  full,  bleeding,  and 
other  evacuations  ought  to  precede  the  free  ufe  of  opium, 

(2.)  Such  medicines  as,  tho’  not  endued  with  a  narcotic  quality, 
are  found  by  experience  to  be  ufeful  in  fpafms  and  alternate  con- 
vulfions  of  the  mufcles,  and  feem  to  produce  their  good  effedls,  by 
that  ftimulus  which  they  communicate  to  the  nerves,  efpecially  of 
the  ftomach  and  inteftines.  Of  this  kind  are  camphire,  cajior^ 
mufk,  afaf^tida^  the  fpiritus  cethereiis^  fpirit  of  hartfliorn,  f  OT. 

A 

Akho’  this  reafoning  feems  to  be  much  confirmed  by  the  cure  of  Dr  Nugent’s  patient, 
(See  his  Effuy  on  the  hydropholia)  ;  yet,  in  this  cafe,  as  mulk  and  other  remedies  were  uled  as 
well  as  opiates,  it  may  be  doubted  whether  the  former  had  not  fome  confiderable  fhare  in  the 
cure.  It  were  to  be  wifhed,  therefore,  that  fuch  as  fliall  have  opportunities  would  make  a 
fair  trial  of  opium  alone  in  the  hydrophobia. 

About  the  20th  of  Augufl;  1761,  a  farmer’s  fervant  near  Norham  in  Northumberland, 
three  weeks  after  having  been  bit  by  a  mad  dog,  became  delirious,  had  violent  fpafms.  a 
dread  of  water,  and  other  fymptoms  common  in  fuch  cafes.  He  was  treated  by  Vlr  Dawfon 
furgeon  in,  t  oldflream  according  to  Dr  Nugent’s  method,  and  recovered  fo  quickly  as  to 
be  able  to  be  employed  in  reaping  the  corn  before  the  middle  of  September. 

He  was  blooded,  took  every  three  hours  mufk  and  cinnabar  with  honey  in  a  bolus,  and  a 
pill  of  opium.  A  plaifter  oigathanum  with  half  an  ounce  of  opium  was  applied  to  the  throat 
and  neck. 

t  See  above,  p.  646. 
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A  dram  of  brandy,  by  flimulatlng  the  nerves  of  the  flomach, 
■will  almofl  inftantly  lelTen  a  tremor  of  the  hands,  and  in  fome  cafes 
make  the  pulfe  flower:  And  do  not  other  ftimulating  medicines, 
in  fome  fuch  way,  remove  a  palpitation  of  the  heart,  and  other  con- 
vulfivc  motions,  as  well  as  fixed  fpafms  of  the  mufcles  ?  Thefe  effedls 
may  happen  equally,  whether  thofe  medicines  excite,  in  the  nerves, 
an  agreeable,  or  an  unpleafant  or  painful  fenfation.  Thus  a  glafs 
of  warm  wine  with  cinnamon  and  nutmeg,  and  a  mixture  with  aqua 
pulegii  or  rut(S,  tindlure  of  cajlor  and  afa  fcet  'ida^  will  often  have  fimi- 
lar  effedls  in  flatulent  and  fpafmodic  affedlions  of  the  alimentary 
canal ;  and  we  fliall  fee  below,  that  blifters  and  other  painful  appli¬ 
cations  are  fometimes  ufeful  in  removing  fpafms  and  convulfive 
motions. 

(3.)  Such  remedies  as  relax,  and  at  the  fame  time,  afledl  with 
an  agreeable  fenfation  the  mufcular  fibres  and  nerves,  rendering 
them  thereby  lefs  liable  to  fuffer  from  irritation  ;  ‘uiz.  the  warm 
h2i\h.,femicupium  tind.  pe diluvium,  emollient  clyflers  and  warm  fomen¬ 
tations  applied  to  the  feet  and  legs,  or  other  parts  of  the  body 
To  this  clafs  alfo,  we  may  perhaps  refer  venaefeclion,  which  by 
emptying  the  veflels,  produces  a  general  relaxation;  but  whatever 
be  in  this,  we  know  from  certain  experience  that  it  has  often  very 
fudden  and  remarkable  efiedls  in  leflTening  or  removing  fpafms  and 
convulfive  motions. 

Ol  A  us  Bor  I  CHIUS  mentions  a  young  woman  liable  to  a  periodic 
hiccup,  which  returned  regularly  about  the  fame  time  once  a-year, 
who,  after  other  remedies  had  proved  ineffedual,  was  always  cured 
by  bleeding  largely  at  the  arm.  It  was  obfervable,  that  this  hic¬ 
cup  was  not  leflfened  by  the  menfes  flowing  plentifully  during  the 
time  the  patient  was  affecfled  with  it  f . 

The  warm  bath  afiedls  the  nerves  with  an  agreeable  fenfation, 
removes  fpafms  in  the  finall  veflTels,  promotes  an  equable  circulation, 
gently  expands  the  fluids,  and  confequently  fills  the  whole  veflTels 
of  the  body.  But  in  whatever  manner  the  warm  bath  and  fomen- 
tations  may  acl,  their  power  in  giving  often  immediate  relief  from 

4  R  violent 
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violent  pain,  and  preventing  or  allaying  fpafms  and  convullive  mo¬ 
tions,  has  been  fufficiently  afcertaincd  by  experience.  However,  as. 
the  ufe  of  the  warm  pediliivium  and  fomentations  applied  to  the 
feet  and  legs  in  fevers  attended  with  a  delirium^  tremors,  and  con-- 
vullions  may  not  be  fo  generally  known,  I  fliall  give  fome  in- 
Rances  of  their  good  effedls. 

{a)  Mrs - aged  23,  on  Saturday  the  third  day  after  being; 

delivered  of  her  firft  child,  was  feized  with  a  coldnefs  and  fhiver- 
ing,  fucceeded  by  a  hot  fit  and  fweating.  Next  day  fhe  was  better, 
but  after  a  rcfilefs  night  between  Sunday  and  Monday,  her  fkin 
felt  hot  and  dry,  and  her  pulfe  was  quicker.  Her  urine  which,  be^ 
fore,  had  been  of  a  natural  colour,  was  now  limpid  and  in  too* 
great  quantity.  On  Tuefday  her  pulfe  was  much,  quicker  than' 
ever,  ^iz,  at  136  flrokes  in  a  minute,  but  not  full:  She  became  ap- 
prehenfive  of  dying,  and,  after  fome  fits  of  uneafy  breathing,  felL 
into  a  kind  of  hylleric  fainting,  which  did  not  affedl  the  pulfe,  al-- 
tho’  her  breathing  was  fcarce  perceptible.  During  this  fit,  which 
lafted  about  an  hour  and  a  quarter,  file  fighed  and  moaned  fre¬ 
quently.  About  mid-night,  flie  was  very  refllefs,  her  arms  and 
head  were  convulfed,  and  file  became  quite  delirious.  This  day  a., 
rafli  which  had  come  out  on  Monday  had  in  a  great  meafure  dif- 
appeared.  All  this  time  the  lochia  continued,  tho’  in  a  fmaller 
quantity  than  ufual.  Hitherto  diluents,  diaphoretics,  clyfters, 
fmall  dofes  of  camphire,  laudamim^  bliflers  to  the  legs  and  finapifms 
to  the  foies  had  had  no  effedl.  On  Wednefday,  the  delirmm  in- 
creafed:  at  noon  two  leeches  were  applied  to  each  temple,  and  foon 
after,  becoming  tolerably  fenfible,  fhe  faidThe  found  herfelf  much 
eafier:  But,  about  eight  in  the  evening,  fhe  grew  more  delirious 
than  ever,  crying  out  in  a  diflra6led  manner,  and  was  fo  ftrongly 
convulfed,  that  with  difficulty  file  could  be  kept  in  her  bed  by  two 
ftrong  perfons  employed  for  that  purpofe.  At  this  time,  bordered: 

large 

*  The  fuccefs  which  fomenting  the  legs  had  in  a  cafe  of  this  kind,  was  communicated  to 
me  about  feven  years  fince  by  my  learned  and  ingenious  friend  Dr  John  Pringle  phyfician  to 
her  Majefiy.  The  Dodlor  mixed  ^  part  of  vinegar  with  the  water;  whereas  I  have  always 
ufed  hot  water  alone. 
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large  pieces  of  flannel  wrung  out  of  hot  water  to  be  wrapped  round 
her  feet  and  legs.  This  application,  which  was  renewed  once  in 
fifteen  or  twenty  minutes,  and  continued  near  three  hours,  had  a 
moft  happy  eflecfl ;  for  her  delirium  and  ftruggling  to  get  up  fbon 
began  to  abate ;  fhe  fell  alleep  at  eleven,  and  did  not  awake  till  two 
in  the  morning,  when  fhe  was  quite  calm  and  fenfible  ;  after  this 
Ihe  flept  near  three  hours  more,  and  was  pretty  eafy  and  clear  in 
her  head  all  Thurfday,  till  the  evening,  when  the  delirium  returned 
in  a  lefs  degree.  But  this  fymptom  being  foon  removed  by  frefli 
fomentations,  fhe  pafled  a  good  night,  and  gradually  recovered, 
without  any  return  of  the  raving,  fainting,  or  convulflons. 

(^)  R,  B,  a  boy  aged  eleven,  was  feized  with  a  headach  and  fever. 
Monday,  he  complained  of  a  fharp  pain  in  his  right  fide,  on  which 
account  near  eight  ounces  of  blood  were  taken  from  him.  On 
Tuefday,  his  head  was  eafier,  but  the  pain  in  the  fide  continued  j 
his  pulfe  beat  T2o  times  in  a  minute.  This  evening,  a  blifler  was 
applied  to  the  right  fide.  Next  morning,  the  pain  was  much  abated, 
but  a  flight  delirium  began,  and  increafed  towards  the  evening, 
when  his  pulfe  was  about  130,  tho’  no-ways  full.  Leeches  were 
applied  to  the  temples,  and  poultices  to  the  feet.  On  Thurfday 
morning,  the  delirium  and  fever  continuing,  his  head  was  fliaved, 
and  afterwards  fomented  with  cloths  wrung  out  of  hot  water.  This 
made  Mm  fomewhat  drowTy  and  calmer  for  a  fliort  time ;  but  a- 
ibout  mid-day,  his  pulfe  became  quicker,  fliarper,  and  fmaller,  and 
the  delirium  increafed.  At  three  after  noon  he  was  quite  infenfible, 
had  a  fuhfultus  tendinum  with  catchings,  and  his  pulfe,  which  was 
fmall,  beat  near  1 50  times  in  a  minute.  In  this  flate  I  ordered  his 
feet  and  legs  to  be  immediately  fomented,  as  in  the  preceding  cafe : 
the  effedl  was,  that  he  fell  foon  afleep  and  waked  at  four  o’clock, 
fomewhat  calmer,  and  with  a  little  fweat  on  his  fkin.  The  tomen- 
tations  were  renewed ;  he  flept  again,  and  about  fix  in  the  evening 
he  was  much  lefs  delirious,  and  his  pulfe  did  not  exceed  124.  At 
eight  o’clock,  the  legs  were  fomented  again,  for  a  confiderable  time. 
He  had  feveral  good  naps  during  the  night,  and  Friday  morning, 
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was  perfecfliy  fenfible,  with  a  pulfe  at  96.  From  this  time  he  re¬ 
covered  daily,  without  any  return  of  the  fever  or  delirium, 

(e)  A  middle-aged  man,  who  was  feized  with  a  continued  fever, 
in  a  few  days  became  delirious,  had  a  quick  and  very  fmall  pulfe,  a 
parched  tongue,  fluftiings  in  his  face,  and  twitchings  ;  and  he  paffed 
his  urine  infenhbly.  He  was  treated  with  the  common  remedies, 
and  had  a  blifler  applied  between  his  fhoulders,  but  with  little  ad¬ 
vantage.  My  advice  being  alked  about  the  8th  or  9th  day  of  the- 
difeafe,  I  ordered  his  legs  and  feet  to  be  fomented  with  flanneF 
wrung  out  of  hot  water.  This,  in  a  little  time,  put  him  alleep ; 
and,  next  day,  his  pulfe  was  fuller  and  lefs  quick,  the  delirium  was 
abated,  his  tongue  was  moifter,  and  a  gentle  fweat  came  on.  After* 
this,  the  fever  decreafed  gradually,  and  the  patient  recovered. 

Having  found  fuch.  benefit  from  the  warm  fomentations  in. 
fevers  attended  with  a  delirium^  tremors,  and  fpafms,.  I  thought  it 
might  be  worth  while  to  make  trial  alfo.of  the  pediluuium  in. 

fuch  cafes;  and  I  foon  found  this  to  have  the.fame,  but  more  power¬ 
ful  effecds  than  the  fomentations:,  for,,  in  fome  cafes,,  when.thefe 
laft  had  failed’ to  leffen  the  toffing,.  ravings  and  convulfions,  the 
pe diluvium  fucceeded,  not  only  in  the  time  the  patient  ufed  it,  but 
its  effeds  continued  a  good  while  after;  and  when  they  ceafed,  it 
was  renewed  again  with  the  fame  advantage  as  before.  In  fome 
cafes,  I  have  ordered  the  feet  and  legs,  to  be  put  in  warm  water* 
four  or  five  times  in  24  hours,  and  to  continue  in  it  from  half  an. 
hour  to  near,  a  hour  at  a  time,  unlefa  the  patients  became  faintifh. 

{a)  A  lady  about  20,  on  the  fourth  day  after  being  delivered  of 
her  firlf  child,  began  to  be  feveriflr,  and  could  not  fleep.  After  this  - 
ihe  became  very  delirious,  talked  conflantly,  had  fometimes  tre¬ 
mors,  and  was  fo  refllefs,  that  for  two  days  fhe  had  not  lain  one 
minute  in  the  fame  poflure,  and  was  with  difficulty  kept  in  bed  by: 
two  or  three  nurfes.  On  the  loth.  day  after  her  delivery,  when  I 
firft  faw  her,  the  fymptonis  now  mentioned  were,  all  increafed  ;  fhe.* 
was  now  quite  filent,  and  feemed  to  underhand  nothing  that  was^ 
faid  to  her;  her  pulfe,  which  was  but  of  a  moderate  flrength,, beat: 
above  150  times  in  a  minute.  Nay  once,  when  fire  was  more  agi¬ 
tated. 
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tated  than  ufual,  it  rofe  to  i8o  flrokes  in  that  time,  and  became 
withal  very  fmalL  As  llie  had  been  blooded  and  bliftered,  and  iifed 
feveral  other  remedies  without  advantage,  I  ordered  her  feet  and 
legs  to  be  put  immediately  into  the  warm  pedilu<vinm^  which  was 
done  by  making  her  lit  up  on  the  bed-lide.  At  firll,  it  required  two- 
people  to  keep  her  feet  in  the  water,  but,  in  lefs  than  a  quarter  of 
an  hour,  lire  grew  calmer,  and  made  little  motion  either  with  her 
legs  or  any  other  part  of  her  body.  After  uling  the for 
half  an  hour,  Ihe  was  put  to  bed,  but  foon  began  to  grow  as  rell- 
lefs  as  formerly ;  upon  which  account  warm-  fomentations  were  ap* 
plied  to  her  legs  and  feet,  and  renewed  from  time  to  time  for  near 
two  hours,  but  without  any  benefit.  I- therefore  thought  it  bell  to 
renew  the  pedilmmim^  which  was  ufed  at  this  time'  for  a  full  hour  p 
it  foon  made  her  lit  quiet,  and  after  Ihe  was  put  to  bed,  altho’  llie 
did  not  fall  alleep,  yet  fhe  lay  feveral  hours  without  t?b fling  as  ufual j 
and  her  pulle  was  reduced  to  136.  As  often  as  llie  began  to  be  any 
ways  relllefs,  the  padilwvium  was  renewed.  After  uling  it  the  fourth 
time,  Ihe  got  feveral  Ihort  naps,  was  lefs  delirious,  and  her  pulfe 
only  made  120  flrokes  in  a  minute;  from  this  time  {yiz\  the  eleventh' 
day  after  her  delivery)  the  pc  diluvium^  which  was  never  repeated' 
above  twice  in  24  hours,  procured  her  better  and  lefs  interrupted'' 
reft,  and  lelfened  all  her  bad  fymptoms  ;  fo  that  in  two  days  more^ 
Ihe  was  quite  free  from  the  delirium,  dind  her  pulfe  did  not  exceed' 
90  in  a  minute;. 

(Jb)  A  gentleman  aged’qo,  after  having  had  a' continued  fever  forr 
7  or  8  days,  began  to  rave,  and  the  increafed  fo  much,  that 

about  the  i  ith  day,  he  could  not  be  kept  in  bed  ;•  nor  would  he  ah 
low  either  fomentations,  blillers,  or  linapifms  to  be  applied  to  his 
legs  or  feet.  In  this  condition  Ladvifed  to  take  him  out  of  bed,  as 
often  as  he  inlifted  upon  riling,,  and  while  he  fat  up,  to  keep  his 
feet  and  legs  in  v/arm  v/ater.  Between  feven  and  half  an  hour 
pafl;  eleven  in  the  evening,  he  was  feven  times  out  of  bed,  and  as 
oitQn  \x^Qd  xhQ  pcdihivium  for  about  half  a  quarter  of  an  hour,  or 
longer,  at  a  time.  Before  midnight  the  hurry  of  his  fpirits  began 
to  abate,  he  talked  lefs,  and  feemed  drowfy.  In  the-  lirft  part  oT 

the- 


♦ 


6^6 


OF  THE  CURE  OF 


the  night  he  flept  a  little,  and  towards  the  morning  he  flept  three 
hours  at  once.  His  pulfe  was  now  reduced  from  120  to  100  Ifrokes 
in  a  minute  ;  and  from  this  time  the  deliniim  decreafed  graduall)r 
for  feveral  days,  and  he  recovered. 

(c)  Having  been  called  to  A.  A.  aged  30,  in  a  continued  fever 
with  inflamed  eyes,  and  fo  v^iolent  a  delirium^  that  he  could  not  be 
kept  in  bed  ;  I  ordered  him  to  be  taken  up,  and  to  have  his  feet 
and  legs  put  in  warm  water  for  twenty  minutes.  This  was  done 
thrice  in  the  fpace  of  thirteen  hours  ;  and  it  always  leflTened  his  ra¬ 
ving,  made  him  quieter,  and  procured  fleep  after  he  went  to  bed. 
Next  day,  he  became  a  good  deal  comatous,  and  his  eyes  were 
rather  more  inflamed;  but  the  day  after,  he  grew  more- fenflble, 
his  eyes  looked  better,  and  his  pulfe  had  fallen  from  about  170, 
(which  was  its  quicknefs  when  at  the  worfl,)  to  128  fhrokes  in  a 
minute.  Afte?  this,  he  recovered  gradually. 

(r/)  Another  patient,  aged  23,  in  a  continued  fever,  with  a 
pulfe  above  i^o,  inflamed  eyes,  and  a  violent  delirium,  fo  that  two 
ftrong  men  had  been  employed  to  keep  him  in  bed,  recovered  after 
being  taken  up  thrice,  and  having  his  feet  and  legs  kept  in  warm 
water  for  above  twenty  minutes  each  time.  The  warm  water  al¬ 
ways  leflened  the  delirium,  and,  after  he  returned  to  bed,  made 
him  to  fall  afleep. 

Instead  of  adding  more  cafes,  I  lliall  only  obferve,  that  I  have 
laved  more  patients  who  appeared  to  be  in  great  danger,  in  the  deliri¬ 
ous  ftate  of  a  fever,  by  the  fomentations,  and  efpecially  by  the  warm 
pediluvium,  than  by  any  other  remedy :  and  even  in  thofe  cafes, 
where  thefe  applications  were  infuflicient  to  compleat  the  cure, 
they,  almofl  always,  gave  fome  prefent  relief,  by  making  the  pa¬ 
tients  foinewhat  quieter  and  difpoflng  them  to  fleep. 

The  fomentations  and  warm  bath  to  the  feet  are  particularly 
ufeful  in  fevers,  where  the  brain  and  nervous  fyftem  are  much 
irritated.  In  cafes  where  the  eyes  are  inflamed,  they  will  anfwer 
better,  if  the  patient  has  been  bled  at  the  temples  v/ith  leeches,  be¬ 
fore  their  application.  When  the  flck  cannot  bear  the  pediluvium 
in  an  ered  pofture,  I  order  their  legs  to  be  put  over  the  fide  of 

the 
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the  bed,  fo  as  they  may  be  immerfed  in  the  warm  water  ;  the 
heat  of  which  fhould  not  be  lefs  than  1 00  degrees  of  Farenheit’s  fcale. 

I  fliall  only  add  on  this  fubjedl,  that  I  have  found  the  warm  fe- 
wicupiujn^  or  pedilunjium,  the  bed;  remedy  for  thofe  convulfions 
which  fometimes  precede  the  eruption  of  the  fmall  pox  ;  and  for 
that  general  tremor  of  the  whole  body  which  often-  happens  to- 
■wards  the  end  of  that  difeafe,.  when  the  puflules  are  of  a  very  bad 
hind.  But  to  return, 

(4.)  In  convullive  motions  or  fpafms,  flich  remedies  are  often 
nfeful,  as  by  painfully  alFedling  the  nerves  of  fome  part  of  the. 
body  that  is  found,  iiv  a  great  meafure  lelTen  or  deftroy  the  fenfe“ 
of  that  irritation  which  was  the.  caufe  of  thofe  fymptoms  Of 
this  kind  are  blifterSj  acrid  catapl'afms,^  dry  cupping,  fri(flion,  andt 
the  cold  bath,. 

About  feventeen  years  fince,  a  woman,  aged  20,  was  feized 
with  an  alternate  motion  of  the  abdominal  mufcles..  In  the  night, 
when  in  bed,  fhe  was  pretty  free  from  this  ailment ;  but,  through 
the  day,  thofe  mafcles  were  almoft  conftantly  in  motion,  and  it 
was  not  in  her  power  to  reflrain  them  in  the  fmallefl  degree.  Af-- 
ter  fhe  had  tried  many  medicines,  without  any  benefit,  I  ordered 
a,  circular  blifter,  of  about  eight  inches  diameter,  to  be  applied  to 
the  abdomen..  This  put  a  flop  to  the  convulfive  motions  for  feveral 
days  ;  and  although  they  returned  afterwards,  they  were  much 
weaker  and  lefs  frequent,  and  in  a  fhort  time,  they  ceafed  entirely, 
without  the  afliflance  of  any  medicine,  except  a  few  dofes  of  cam- 
phire.. 

In  cafes,  where  epileptic  convulfions  took  their  rife  from  an- 
uneafy  fenfation  in  fome  part  of  the  arm  or  leg,  I-  have  found  bli- 
fters  applied  to  thefe  parts  the  befl  remedy.  It  may  be  proper, 
however,  to  obferve,  that,  in  people  whpfe  nerves  are  uncommonly 
delicate  and  fenfible,  it  is  often  better  to  attempt  the  cure  of  con¬ 
vulfive  motions  or  fpafms  by  opiates,  muflc,  camphire,  and  the 
warm^bath  ov  pedilwvium'  than  by  blifters,  which  fometimes  do 
harm  by  the  violent  pain  which  they  occafion, 

I  have  found  dry  cupping  not  only  ufeful  in  convulfive  con¬ 
tra  diona 

*•  HIppocrat.  Aphor.  lib,  2.  No.  46. 
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tradlions  of  mufcles  but  alfo  in  removing  recent  rheumatic 
pains  from  cold,  where  there  was  no  fever  5  nay,  in  older  pains  of 
this  kind,  I  have  feen  patients  relieved,  at  leafl  for  fome  time,  by 
this  remedy.  I  order  the  cupping  glafs  to  be  applied  to  the  pained 
part  and  all  round  it,  and  let  it  flick  each  time  three  or  four  mi' 
nutes,  or  till  it  falls  off.  The  fudlion  is  often  fo  flrong  as  to  occa- 
fion  fmall  effufions  of  blood  below  the  fcarf-fkin.  The  good  ef¬ 
fects  of  dry  cupping  do  not  proceed  folely  from  the  pain  it  occa- 
fions,  which  is  not  very  coiifiderable  ;  but  chiefly  from  the  change 
it  makes  in  the  circulation  of  the  blood  through  the  fubcutaneous 
parts  :  for,  while  the  cupping  glafs  remains  fixed,  the  blood  which 
ufed  to  be  fent  to  the  parts  below,  is,  in  a  good  meafure,  derived 
into  the  veffels  of  the  memhrana  adipofa  and  fkin ;  and,  even  for 
fome  time  after,  the  motion  of  fluids  through  thefe  parts  conti¬ 
nues  to  be  greater  than  ufual,  on  account  of  that  irritation  and 
flight  degree  of  inflammation  which  is  generally  occafioned  by 
cupping. 

The  cold  bath  is  often  ufeful  in  curing  thofe  convulfions  which 
go  by  the  name  of  St  Vitus' s  dance  :  And  cold  water  thrown  on  a 
perfon  labouring  under  the  hydrophobia  has  enabled  him,  for  fome 
time,  to  drink  pretty  freely  "f.  Was  not  this  eficdl  owing  to  the 
flrong  impreflion  made  on  the  nervous  fyflem  by  the  cold  water, 
which,  in  fome  meafure,  deflroyed  or  leffened  the  unnatural  fenfi- 
bility  of  the  nerves  of  the  fauces  and  gullet  ?  For  the  inability  to 
fwallow  liquids  in  the  hydrophobia  is  not  owing  to  a  palfy  of  the 
throat,  as  fome  authors  of  great  charadler  have  thought,  but  fole¬ 
ly  to  the  difagreeable  fenfation  excited  in  the  fauces  and  gullet,  by 
the  touch  of  water  and  other  fluids,  which  raife  as  great  fpafms 

and 

*  A  man,  aged  about  50,  who  for  many  years  been  conftantly  afflicted  with  an  al¬ 
ternate  motion  of  the  mufcles  of  his  head  and  neck,  found  more  benefit  from  dry  cupping 
along  the  back  part  of  the  neck  and  ftioulders,  than  from  any  other  remedy.  It  is  true  in¬ 
deed,  the  good  effedts  of  this  application  lafted  only  for  a  few  days ;  but,  had  the  difor- 
der  been  lefs  fixed,  it  is  probable,  that  repeated  cupping  might  have  made  a  perfect  cure. 

f  See  Mead  on  poifons,  edit,  5.  pag.  182.  and  Van  Swieten.  Comment,  in  Aphor.  Boer* 
haave,  tom.  3.  p.  576. 


NERVOUS  SYMPTOMS. 


689 

and  convulfive  contracftions  in  thofe  parts  and  the  Romach,  as  they 
do  in  the  mufcles  of  refpiratlon,  when,  by  an  accident  in  fwallow- 
ing,  they  get  into  the  trachea^ 

(5.)  Fear,  furprife,  attention,  or  other  ftrong  affecRions  of  tlie 
mind,  will  frequently  put  a  flop  to  convuhive  motions  and  fpafnis, 
and  fometimes  fucceed  after  other  remedies  have  failed,  as  in  the 
following  cafe. 

A  girl  aged  eight,  in  the  beginning  of  September  lyj'p,  was  fei- 
zed  with  an  alternate  motion  of  the  majfeter  and  temporal  mufcles, 
for  which  no  caufe  could  be  alTigned.  This  motion  exadlly  imita¬ 
ted  the  pulfation  of  the  heart.  Only  thofe  mufcles  were  contrad;ed 
and  relaxed  above  140  times  in  a  minute,  while  the  heart  did  not 
make  above  90  ftrokes.  Their  contracflions  were  all  of  equal 
ftrength,  and  the  intervals  between  them  were  alfo  equal.  When 
the  patient  prelTed  the  teeth  of  the  lower  jaw  flrongiy  againft  thofe 
of  the  upper  one,  by  a  voluntary  contraction  of  the  majfeter  and 
temporal  mufcles,  their  convulfive  motions  were  much  lefs  remark¬ 
able  ;  and  when  Ihe  pulled  down  the  lower  jaw  as  much  as  Ihe 
could,  and  by  the  continued  action  of  its  mufcles,  kept  it  in  this 
fituation,  the  majfeter  and  temporal  mufcles  were  no  ways  convul- 
fed.  Before  I  faw  this  patient,  fhe  had  been  bliflered  upon  the 
courfe  of  the  aSected  mufcles,  which  lefTened  their  convulfive  mo¬ 
tions,  while  the  bliflered  parts  continued  to  run,  but  no  longer.  I 
ordered  plaiflers  of  the  emplajlrum  antihyjlericiwi  with  fome  opium 
to  be  applied  where  the  bliflers  had  formerly  been.  Thefe  were 
kept  on  no  longer  than  two  days,  during  which  time  the  convul- 
fions  were  weaker  and  lefs  frequent,  not  being  repeated  above  50 
or  60  times  in  a  minute ;  however,  in  a  day  or  two  after  the  remo¬ 
val  of  thefe  plaiflers,  the  convulfive  contractions  became  as  flrong 
and  as  frequent  as  ever.  Brimflone,  in  powder,  was  rubbed  on 
the  temples  and  cheeks  without  any  vifible  effect.  Sufpecting  that 
this  convulfive  diforder  might,  perhaps,  proceed  from  worms,  I 
prefcribed  a  bolus  of  rhubarb  with  calomel,  which  the  girl  obfli- 
nately  refufing  to  take,  her  father  went  to  fetch  a  horfe-whip  to 
beat  her.  The  fear  of  this  affected  her  fo  flrongiy,  that,  without 
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OF  THE  CURE  OF 


6po 

the  bolus,  the  convulfions  of  the  majfeter  and  temporal  mnfcles  In- 
ftantly  ceafed  ;  and  have  never  returned  fince,  except  once  on  occa- 
fion  of  a  fright^  when  they  continued  near  an  hour,  and  then  went 
off  without  any  remedy. 

Celsus,  in  the  fpafmus  cynlcus,  recommends  pouring  on  the  pa¬ 
tient’s  head  warm  fea-water  and  fulphur  * :  And  a  roll  of  brim- 
flone  held  in  the  hand  is  frequently  ufed  now-a-days  as  a  cure 
for  cramps  or  fixed  fpafms  of  the  mufcles  ;  and  I  have  known  it 
fucceed  in  feveral  cafes.  The  fnapping  of  the  brimftone,  which 
often  happens,  has  been  by  fome  afcribed  to  the  eleclrical  fire  be¬ 
ing  difcharged  in  great  quantity  out  of  the  body  j  but  without  any 
reafon.  The  truth  is,  that  a  roll  of  pure  brimftone  held  in  the 
hand  when  warm,  will  frequently  break,  whether  the  perfon  be 
affected  with  the  cramp  or  not  ;  and  the  fame  thing  happens  to 
brimftone,  when  placed  before  the  fire  in  a  heat  equal  to,  or  a  little 
greater  than  that  of  the  human  body.  I  am  therefore  of  opinion, 
that  brimftone  cures  fpafms  not  by  any  medical  virtue ;  but  that 
its  effects  are  to  be  afcribed  to  the  patient’s  attention  j  and  faith,  or 
rather  to  the  furprize  occafioned  by  the  roll  fnapping  in  his  hand  : 
And  as  a  confirmation  of  this,.  I  have  knovm  fome  affecfted  with  the- 
cramp,  who,  having  been  informed  that  the  breaking  of  the  brim¬ 
ftone  was  owing  to  the  heat  of  the  hand,  miffed  of  a  curev 

(b.)  Convulsive  motions  or  fpafms  are  often  prevented  or 
cured  by  compreflion,  which  braces  and  renders  firmer  fuch  parts 
of  the  body  as  are  moft  fubject  to  them.  Thus  cramps  in  the  legs 
are  prevented  by  tight  bandages  ;  and  when  convulfions  arife  from, 
a  flatulent  diftenfion  of  the  inteftines,  or  from  fpafms  beginning 
in  them,  they  may  be  often  leffened  or  cured  by  making  a  pretty 
ftrong  compreffion  upon  the  abdomen  by  means  of  a  broad'  belt. 
The  Baron  Van  Swieten  mentions  the  cafe  of  a  young  lady,  whofe 
legs,  thighs,  and  belly,  were  kept  tight  with  rollers  for  feveral 
months  in  order  to  prevent  convulfions,  Vvdiich,  from  an  uncom¬ 
mon 

*  Da  medicina,  lib.  /j.  cap.  2. 

I  I  have  been  often  cured  of  a  flight  hiccup  by  looking  Itedfaftly,  for  two  or  three  mi¬ 
nutes,  on’  the  impreffion  upon  a  {hilling,  or  any  other  coin  ;  And  I  know  a  lady  who,  tho’ 
ve;ty  liable  to  hyfteric  fits,  is  never  aflPedfed  with  them,  or  even  {lighter  complaints,  whec 
any  of  her  children  happen  to  be  dangeroufly  ill. 
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mon  delicacy  of  her  nerves  Ihe  was  frequently  fubjedl  to  EpI-  ' 
leptic  fits,  which  take  their  rife  from  a  peculiar  fenfation  in  fbme 
part  of  the  legs  or  arms,  may  be  kept  off  by  making  a  tight  liga¬ 
ture  about  thefe  members  as  fbon  as  that  fenfation  begins,  or  at 
leafl  before  it  has  reached  the  fuperior  parts  of  the  body. 

To  the  remedies  already  mentioned  may  be  added  the  bark, 
which  has  fometimes  cured  periodic  convulfions  after  other  medi¬ 
cines  had  failed  f. 

I  fliall  only  obferve  further,  that  when  fpafms,  or  convulfive 
motions  arife  from  fharp  humours  in  the  ftomach  and  inteftines, 
nothing  will  procure  any  lafling  relief  till  thefe  are  either  correded  :|: 
or  expelled  ||. 

4S  2  II.  Hyste- 

*  Comment,  in  Aphor.  Boerhaave,  tom.  i. 

f  See  Philofoph.  tranfadt.  No.  174. 

J  A  young  man  under  20  years  of  age,  in  a  continued  fever,  was  affedled  with  a  ftrong 
delirium  and  convulfions  of  his  face,  throat,  and  almoft  all  the  parts  of  his  body,  particu¬ 
larly  his  arms  and  legs.  At  the  fame  time,  he  complained  of  a  great  internal  heat  and 
thirll.  After  having  been  in  this  way  for  two  or  three  days,  he  had  a  fweet  orange  given 
him,  which  he  cat  greedily,  and,  calling  always  for  more,  confumed  near  two  dozen  of 
them  in  two  days.  After  he  began  to  eat  the  oranges,  the  convulfions  abated,  and  went 
quite  olF  in  three  days. 

II  For  the  following  cafe,  in  which  violent  convulfive  fits  were  removed  by  repeated  vomits, 

I  am  obliged  to  Dr  John  Gardiner,  phyfician  in  this  place. 

A  young  woman  of  17  years  of  age,  of  a  delicate  conftitution,  after  having  been  a  good 
deal  fatigued,  was  feized,  on  the  20th  of  July,  with  convulfions  of  almoft  every  part  of  her 
body,  which  continued  about  five  minutes ;  after  which  fhe  fainted  away,  and  the  convul¬ 
fions  ceafeu  ;  but  upon  her  recovery,  the  convulfive  motions  of  her  arms,  and  the  mufcles  of 
refpiration,  returned.  Thefe  convulfions  having  continued,  except  in  time  of  fleep,  to  the 
22d,  when  I  was  called,  I  ordered  a  bolus  of  ten  grains  of  mufk  to  be  taken  every  three  or 
four  hours,  with  two  table- fpoonfuls  of  a  mufk  julep.  On  the  22d,  23d,  and  24th,  flie 
was  feveral  times  free  from  the  convulfions  for  half  an  hour,  or  fometimes  an  hour  :  But, 
upon  the  leaft  noife  in  the  room,  or  any  thing  that  occafioned  furprize,  they  returned. 

The  drawing  the  curtain  of  her  bed,  or  the  lifting  the  latch  of  the  door,  ufed  to  have  this 
cfFeA.  Nay,  although  Ihe  faw  her  fifters  going  to  open  or  Ihut  the  door,  or  to  handle  the 
tea-cups,  and  therefore  expedled  to  hear  fome  little  noife  ;  yet  fo  powerful  was  the  imprelTion 
made  by  it  on  her  nerves,  that  by  no  effort  could  fhe  prevent  the  convulfions  from  coming- 
on. 

In 
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II.  Hysteric  faintings  with  convulfions. 

If  the  pulfe  be  full,  or  the  patient  any  ways  plethoric,  fbme. 
blood  fliould  be  taken  away  j  after  which,  we  may  endeavour  to. 
roufe  her  by  the  liiioke  of  afa  fcetida  or  burnt  feathers,  or  by 

oleum 

In  order  to  lefien  this  uncommon  fenfiblllty  of  the  nervous  fyRen^,  camphire  was  added 
to  the  muih.-bolus,  and  (he  took  12  drops  of  laudanum  in  a  difh  of  valerian  tea  five  or  fix 
times  in  24  hours.  After  this,  the  intervals  between  the  convulfions  became  longer ;  but 
when  they  returned,  they  were  more  fevere.  Although  her  menjes  came  on  the  27th  at 
the  ufual  time,  her  fymptoms  did  not  abate.  After  this  flux  ceafed,  fhe  had  a  blifter  ap¬ 
plied  between  her  flioulders,  (he  ufed  a  folution  of  afa  fcetida,  and  had  the  laudanum  in“ 
creafed  to  a  hundred  drops  a-day. 

On  the  gift  of  July,  fiie  began  to  be  feized  with  faintings  for  about  five  minutes  at  a,- 
time  ;  and  foon  after  this,  the  convulfions  became  univerfal,  and  attacked  her  from  twelve 
to  eighteen  tin  es  a-day  in  regular  paroxyfms,  which  lafted  two  or  three  minutes.  In> 
the  night,  fhe  was  almoft  always  free  from  them.  I  then  prelcribed  for  her  an  ounce  of  ' 
the  bark,  half  an  ounce  of  valerian,  and  atdrachm  of  caftor,  to  be  made  with  fyrup  of 
white  popples  into  an  ele<5tuary,  of  which  flie  took  the  fize  of  a. nutmeg  three  or  four  times  ar 
day;  at  the  fame  time,  the  laudanum  and  bolufes  of  mufls  were  continued.  After  the  3d 
of  Auguft,  fhe  was  attacked  with  fevere  afthmatic  fits,  which,  together  with  her  faint¬ 
ings  and  convulfions,  often  made  the  number  of  paroxyfms  amount  to  thirty  in  a  day  ; 
Some  days  after  this  upon  the  convulfions  leaving  her,  flie  was  feized  with  continued, 
fpafms  in  her  arms,  legs,  and  thighs  ;  after  which  fhe  fometimes  complained  of  a  fmall  dc- 
gree  of  pain  and  confufion  in  her  head. 

Her  pulfe  during  all  thefe  complaints  feldom  exceeded  80  ftrokes  in  a  minute,  nor  were 
there  any  appearances  of  her  flomach  being  difordereJ.  However,  on  the  9th  of  Auguff, 

1  prefcribed  a  vomit  of  ipecacuanha,  which  made  her  throw  up  a  great  deal  of  dark 
greenifh  and  very  bitter  bile  ;  about  an  hour  after  this,  fhe  was  attacked  with  one  of  the 
convulfive  fits,  but  had  no  more  of  them  that  day.  On  the  loth  of  Auguff,  fhe  had  .twelve,, 
and  on  the  nth,  fourteen  of  thele  fits.  Upon  the  1 2th,  in  the  morning,  fne  took  another 
vomit,  which  was  alfo  repeated  on  the  13th.  Each  lime  fhe  threw  up  a  good  deal  of  bile, 
and  had  no  fit  on  either  of  thefe  two  days  On  the  14th,  fhe  took  a  decodfion  of  tamarinds 
with  fenna,  which  purged  her  five  or  fix  times,  and  in  the  evening  fhe  was  attacked  fixe 
times  with  the  convulfions  and  faintingfits.  On  the  1  5th  their  number,  was  almoft  double 
to  that  of  the  preceeding  day;  but  on  the  i6th,  when  the, vomit  was  repeated,  ihe  efcaped; 
them  altogether.  Every  other  day,  for  a  week,  Ihe  took  a  vomit  of  pulv.  ipecacuanhic  gr.  v. 
and /«r/  emet.gr.  i  and  at  night,  fometimes,  a  fmall  dofe  of  elixir  facrum  ;  by  which, 
means,  before  the. beginning  of  September,  fhe  got  quite  free  from  the  fainting  fits  and  con-- 
Tolfions. 


It. 
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/  deum  fucclni  and  fpirit  of  hartdiorn  dropt  on  cotton,  and  put 
into  the  noflrils.  Thefe  medicines,  by  the  flrong  and  fudden 
impreffion  they  make  on  the  very  fenfible  nerves  of  the  nofe, 
not  only  tend  to  excite  the  feveral  organs  into  adlion,  but  to. 
leifen  or  deftroy  the  difagreeable-  fenfation  in  that  part  of  the 
body  which  brought  on  the  fit.  With  the  fame  view  hot  bricks-, 
may  be  applied  to  the  foies  of  the  feet  ;  and  the  legs,  arms,  and* 
belly  may  be  flrongly  rubbed.  But  there  is  no  remedy  which  L 
have  found  fo  effectual  in  removing,  hyfteric  faintings  with  con- 
vulfions,  as  the  warm  pediluvium ;  for,  after  many  other  things  had 
been  tried  to  no  purpofe,  I.  have  feen  the  patients  reftored- to  uheir  fen— 
fes,  almofl  inflantly,  by  putting  their  feet  and  legs  in  water  a  lit¬ 
tle  more  than  blood-warm:  And  it  was  remarkable,  that  upon  dif- 
continuing  xht  pe diluvium  too  foon,.  the  fainting  and  catchings  of¬ 
ten  returned  in  a  lefs  degree,  and  the  pulfe  became  fmaller  and  ir¬ 
regular.,  In  a  few  cafes,  where-  the  patients.- were  plethoric,  and 
the  convullions  very  ftrong,.  th.Q  pe diluvium  has  failed.. 

Warm  water  thus  ufed,  is  not  only  the  fpeedieft,  but  the  fafefl 
cure  for  hyfteric  faintings  ;  while  ftrong  volatile  fpirits  held  to  the 
nofe  are- apt  to  throw  fome  very  delicate  women  into  more  violent 
convulfions. 

In  cafe  of  coftivenefs,  a  laxative  clyfter  with  afa  fatida  will  be- 
proper  p  and,  as  foon  as  the  patient  can  fwallow,  two  table-fpoon- 
fuls  of  a  folution  of  afa  fatida,  or  fome  cordial  julep  may  be  given. 

After  the  fit  is  over,  the  radical  cure  muft  vary  according  to 
the  different  caufes  from  which  it  may  proceed:  However,  fuch 
medicines  will  commonly  be  found,  moft  efficacious  as  ftrengthen- 
the  alimentary  canal  and  the*  whole  nervous  fyftem.  An.  antihy- 
iteric  plaifter  applied  to  the  abdomen  has  been,  in  fome  cafes,  ufe- 
ful ;  as  alfo  gentle  vomits  and  ffomachic  purges. 

III.  A  violent  pain  with  cramps  in  the  ftomach. 

The  method  which  I  have  found  moft  fuccefsful  in  this  cafe,  is 

to 

It -was  obfervable,  that*  during  her  ilfnefs,  in  the  Intervals  of  the  fits,  fhe  was  often  very 
ehearful,  and  fometimes  jocofe  ;  but  after  fhe  recovered,  (he  became  grave,  thoughtfui,, 
and  fomewhat  morofe,  which  was  her  natural  difpofition. 
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to  make  the  patient,  if  there  be  any  inclination  to  vomit,  take  fome 
draughts  of  warm  water  to  clean  his  ftomach.  After  this,  I  order 
a  clyfter  of  fix  ounces  of  water,  and  from  50  to  80  drops  of  lauda- 
7mm,  This  is  much  furer  than  laudanum  given  by  the  mouth,  which 
is  often  vomited  up ;  and,  in  fame  cafes,  increafes  the  pain  and 
fpafms  in  the  ftomach. 

If  the  pain  and  cramps  return  with  great  violence,  after  the  ef¬ 
fects  of  the  anodyne  clyfter  are  over,  I  order  another  to  be  given, 
with  an  equal  or  larger  quantity  of  laudanum ;  and,  once  in  four 
liourSj  two  table-fpoonfuls  of  fuch  a  julep  as  the  following. 

R,  Mofch.  fcrup.  ii. 

optime  teratur  cum 
Sacchar.  alb,  drach.  ii. 

Dein  adde 

Mucilag.  gum.  Arab.  unc.  fs. 

Aqu.  cinnamom.  f.  v. 

menth.  piper,  ana  unc.  ii. 
aromat.  drach.  vi. 

M.  f.  a. 

If  the  patient  has  been  coftlve,  a  laxative  clyfter  muft  be  given 
before  the  anodyne  ones. 

The  anodyne  balfam  rubbed  into  the  ftomach,  and  the  warm 
femicup'ium  are  often  ufeful.  After  the  pain  and  cramps  have  been 
removed,  the  emplajlrujn  antihyfiericum  applied  to  the  epigaftric  re¬ 
gion  has  fometimes  contributed  to  prevent  their  return. 

In  all  very  violent  or  lafting  pains  of  the  ftomach,  fome  blood 
ought  to  be  taken  away,  unlefs  the  weaknefs  of  the  patient  makes 
it  improper ;  for  this  evacuation  will  always  leflen  the  danger  of 
an  inflammation,  and  can  feldom  do  any  confiderable  harm. 

When  the  pain  or  fpafms  in  the  ftomach  proceed  from  a  fup- 
prefhon  of  the  nienfes,  vensefedtion  is  of  great  ufe.  If  they  are  ow¬ 
ing  to  the  true  gout,  befides  laudanum  and  muflc,  fpiceries,  and 
fome  of  the  ftronger  cordial  waters,  or  a  large  dram  of  brandy  or 
rum,  will  be  neceffary,  together  with  blifters  to  the  ancles. 

IV.  An 
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IV.  An  indigeflion  and  vomiting,  with  pains  in  the  flomach. 

1.  When  thefe  complaints  proceed  from  noxious  humours  in 
the  ftomach,  the  belt  remedies  are  vomits  and  gentle  ftomachic 
purges  j  together  with  elixir  of  vitriol,  or  the  tellaceous  powders, 
according  to  the  different  nature  of  thofe  humours, 

2.  When,  from  feirrhous  obflruflions  in  the  alimentary  canal', 
we  can  do  little  more  than  to  palliate  by  means  of  grateful  fto* 
machic  medicines,  and  opiates.  However,  in  cafes  of  this  kind, 
a  finall  glafs  of  Spa  or  Pyrmont  water  frequently  repeated,  has 
fometimes  Raid  on  the  ftomach,  when  every  thing  elfe  has  been 
thrown  up. 

When  there  Is  a  feirrhous  obftrudlion  in  the  coats  of  the  flo¬ 
mach  near  the  pylorus,  this  paffage  is  often  fo  much  flraitened, 
that  only  the  tliinner  part  of  the  aliment  can  get  into  the  duode¬ 
num  while  the  more  folid  part,  after  remaining  feveral  hours  in 
the  flomach,  and  occafioning  heart-burning  and  ficknefs,  is  at  lafl 
difeharged  by  vomiting.  Patients  in  this  fituation  always  find 
themfelves  eafiefl  when  they  ufe  only  the  thinner  kinds  of  ali¬ 
ments,  filch  as  light  broths,  milk,  panada,  fago,  falep,  and  the 
like, 

3.  When  a  ficknefs  and  pain  in  ^le  ftomach,  with  vomiting^ 
foon  after  eating,  are  owing  to  a  too  great  delicacy,  or  an  unna¬ 
tural  fenfibility  of  the  nerves  of  the  flomach,  either  in  confequence' 
of  an  irregularity  of  the  fnenjlrua,  or  of  fome  acrid  humour  in  the 
blood  falling  on  thofe  nerves  ;  while  we  palliate  with  agreeable 
cordials  and  aromatics,  we  muft  endeavour  to  flrengthen  the  flo¬ 
mach  by  the  bark,  bitters,  chalybeates,  and -exercife.  But,  in 
cafes  of  this  kind,  I  have  found  nothing  produce  fuch  immediate 
good  effedls  as  laudanum  given  an  hour  or  more  before  dinner  or 
fupper. 

{a)  An  unmarried  gentfewoman  aged  44,  irregular  as  to  the 
menfes,  was  feized  with  a  pain  in  her  flomach,  and  foon  after  eve¬ 
ry  meal  became  fick,  and  vomited  what  fhe  had  eat.  After  having 
been  in  this  way  for  eight  or  ten  days,  flie  took  a  vomit  of  ipecacu¬ 
anha,  feveral  dofes  of  the  elixir  facrum,  and  tin^nra  rhabarbari  ama-- 
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ra  ;  llie  alfo  ufed  warm  claret  with  cinnamon  and  nutmeg,  and  a 
julep  of  pepper-mint  water  with  th.Q  Jpirit,  voldt.  okof,  but  without 
any  advantage.  As  flie  flept  ill,  I  advifed  her  to  take  twenty  drops 
of  laudanum  at  bed-time,  which  made  her  reft  better  in  the  night, 
but  did  not  leflen  the  vomiting  the  following  day.  Next  night  I 
defired  her  to  take  the  laudanum^  not  at  bed-time,  but  an  hour  be¬ 
fore  fupper.  The  firft  dofe,  in  this  way,  prevented  her  vomiting 
-after  fupper,  and  next  day  after  breakfaft  ;  but  ftie  threw  up  her 
dinner  as  ufual.  However,  by  increaftng  the  laudanum^  before 
fupper,  to  twenty-five  drops,  in  three  or  four  days,  fhe  got  free 
of  the  pain  and  ficknefs  at  her  ftomach,  as  well  as  of  the  vomiting 
after  meals. 

(Z>)  A  married  lady,  aged  about  30,  after  having  been,  for  fome 
time,  irregular  as  to  the  monthly  evacuation,  upon  eating  freely  of 
almoft  any  kind  of  meat,  but  efpecially  fuch  as  lay  heavy  on  her 
ftomach,  was  apt  to  be  afteefted  with  ficknefs,  faintings,  and  flight 
convulfive  motions,  attended  with  a  fmall  irregular  and  quick 
pulfe,  and  a  coldnefs  of  her  whole  body.  After  flie  had  ufed  vo¬ 
mits,  the  bark,  bitters,  facred  elixir,  and  various  grateful  ftoma- 
chic  medicines  to  little  purpofe,  I  advifed  her  to  take  fome  lauda¬ 
num  every  day,  an  hour  or  two  before  dinner.  Having  been  for¬ 
merly  much  accuftomed  to  this  medicine,  flie  began  with  thirty- 
five  drops,  and  foon  increafed  them  to  fifty  or  fixty.  The  lauda¬ 
num,  inftead  of  making  her  droufy,  gave  her  better  fpirits,  and  en¬ 
abled  her  to  eat  at  dinner  as  ufual,  without  being  affefted  with 
ficknefs  or  faintings  after  it.  She  continued  the  ufe  of  the  lauda¬ 
num  in  this  way,  pretty  conftantly,  for  five  or  fix  weeks.  Some 
days  when  flie  had  neglefted  the  laudanum  before  dinner,  if  flic 
took  it  as  foon  as  flie  began  to  be  uneafy  after  eating,  it  foon 
leflbned  the  ficknefs  at  her  ftomach,  and  prevented  the  faintings 
and  convulfive  motions. 

(c)  Another  married  lady,  aged  about  thirty,  who  had  been 
often  troubled  with  a  pain,  a  fournefs  and  wind  in  her  ftomach, 
and  when  thefe  left  her,  with  afthmatic  fits,  complained  of  a  lump 
in  her  throat,  flatulence,  and  fuch  a  weaknefs  of  her  ftomach  and 

indigeftion, 
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indigefllon,  that  every  kind  of  food  occahoned  pain,  ficknefs,  and 
vomiting,  except  bread  and  wine,  or  a  very  little  boiled  or  roafted 
chicken.  After  trying  the  bark,  vomits,  facred  elixir,  and  exercife, 
with  fcarce  any  benefit,  I  defired  her  to  take  fome  latidamim  an 
hour  before  dinner.  Altho’  fb.e  did  not  exceed  fixteen  drops,  yet 
fhe  always  eat  her  dinner  better,  and  digefted  it  with  the  fame  eafe, 
as  when  fhe  was  in  health  ;  nor  did  fhe  find  any  inconvenience 
from  the  laudanum,  except  that  it  made  her  thirfly  in  the  after¬ 
noon. 

4.  In  fome  cafes  I  have  known  a  pain  in  the  ftomach  with  vo¬ 
miting  after  eating,  cured  by  foap  taken  daily  to  the  quantity 
of  two  drachms  ;  in  other  cafes  half  a  pint  of  tepid  lime-water, 
drunk  thrice  a-day,  has  anfwered  better  than  the  foap. 

When  a  heat  and  forenefs  in  the  ftomach  arife  from  an  acid, 
the  teflaceous  powders  ought  to  be  taken  freely.  They  have  alfo 
cured,  at  lead  for  the  time,  fome  who,  upon  drinking  a  glafs  of 
wine,  have  felt  in  their  ftomach  a  burning  heat  inftantly  fpread- 
ing  thro’  almofl  their  whole  body. 

Several  perfons  have  found  great  relief  from  a. pain  in  the 
ftomach,  both  before  and  after  eating,  by  taking  a  large  draught 
of  warm  water,  with  a  little  wine  or  brandy  in  it. 

In  the  fecond  volume  of  the  Medical  Inquiries  and  Obferva- 
tions,  we  have  an  account  of  a  violent  pain  in  the  region  of  the 
right  kidney  in  one  patient,  and  of  a  pain  in  the  ftomach  in  an¬ 
other,  immediately  relieved  by  a  draught  of  equal  parts  of  foun¬ 
tain-water  boiling,  and  Pyrmont  or  Bath  water.  But  I  imagine  the 
relief  procured  in  thefe  cafes  was  rather  owing  to  the  warmth  of  the 
liquor  than  any  virtue  in  the  Pyrmont  or  Bath  water  ;  for  a  pa¬ 
tient  of  mine  near  eighty  years  of  age,  who,  after  having  been 
long  fubjedt  to  bloody  urine,  came  at  laft  to  have  an  ulcer  in  his 
bladder,  found  his  pains  always  much  leftened,  and  fometimes  almoft 
quite  removed,  by  drinking  largely  of  Arabic  emuhion,  tea,  milk 
and  water,  or  weak  broth,  a  good  deal  more  than  blood-warm.  As 
the  good  effedl  of  thefe  warm  liquors  was  always  immediate,  it 

muft  have  been  owing  folely  to  their  adlion  on  the  nerves  of  the 

4  T  ftomach. 
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flomach.  We  know  that  warm  water  applied  externally  often 
eafes  internal  pains ;  it  is  no  wonder  then,  that  v^arm  liquors  re¬ 
ceived  into  the  ftomach,  a  part  much  more  fenfible  than  the  fldn, 
and  whofe  nerves  have  a  remarkable  fympathy  with  almoft  every 
part  of  the  body,  Ihould  have  equal  or  more  powerful  effeds  in 
relieving  pains,  even  in  fuch  parts  as  are  not  immediately  connecl--- 
ed  with  it^ 

V.  A  cholic  of  the  hyderic  or  datulent  kind. 

If  the  patient  be  coftive,  as  is  almoft  always  the  cafe,  the  body 
muft  be  opened  by  laxative  clyfters,  to  w'hich  a  drachm  or  two  of  afa\ 
fxtida  may  be  added.  If  there  are  violent  vomitings,  after  feveral 
draughts  of  toaft  and  water,  a  mixture  ought  to  be  given  of  fait  of 
wormwood,  lemon-juice,  and  pepper-mint  water  *,  together  with  lau^ 
danum.  However,  thefe  draughts  are  often  ineffeclual,  and  in  fome 
few  patients  the  vomiting  is  increafed  by  the  laudanum.  In  fuch 
cafes  I  have  always  fucceeded,  by  ordering  a  clylier  of  fix  ounces  of 
water,  with  fifty,  fixty,  or  even  eighty  drops  of  laudanum  j  and  when 
no  thorough  palfage  could  be  procured,!  gave,  by  favour  of  this  opi¬ 
ate,  fome  pills  of  aloes  with  calomel  ;  wdiich  paffing  into  the  in- 
teiii.nes  before  the  vomiting  returned,  generally  procured  a  plenti¬ 
ful 

*  The  draughts  of  fait  of  wormwood  and  juice  of  lemons  are  ohferved,  in  a  great  mea- 
fure,  to  lole  their  power  of  flopping  a  vomiting,  when  they  are  not  fwallowed  in  the  a<fl  of  ' 
cfTervefcence  :  And  is  not  their  fuperior  anti-emetic  power,  in  this  fl.ite,  owing  to  their  ma¬ 
king  a  much  flronger  iraprcfllon  upon  the  nerves  of  the  flomach,  while  they  continue  to  emit 
their  fixed  air,  and  when  all  their  parts  are  in  violent  motion,  than  after  faturation,  when, 
they  can  aifl  only  by  their  faline  quality  ?  For,  while  the  nerves  of  the  flomach  are  affeifled’ 
with  this  briflc  and  unufual  Jimulus,  that  dilagreeable  fenfation  which  produced  the  vo- 
milins'  mufl  be  lelfened  or  deftroyed  And  is  ic  not  the  efle<5f.  w’hich  thofe  draughts  fome- 
times  have  in  preventing  the  attack  of  intermittent  fevers,  to  be  afcribed  folely  to  their  ac¬ 
tion  on  the  very  fenfible  nerves  of  the  flomach,  and  not  to  any  fudden  change  which  they 
maybe  fuppoled  to  produce  in  the  nature  of  the  humours  contained  in  the  primavi^? 
Further,  are  not  many  of  thofe  mineral  waters  w'hich  contain  a  good  deal  of  fixed  air  and. 
fparkle  in  the  glai's,  much  more  grateful,  as  well  as  invigorating  to  the  flomrich  when  drunk 
at  the  well,  than  after  they  have  flood  for  fome  time  in  an  open  velTel,  becaufe  in  this  lafl  cafe 
they  have,  together  with  their  fixed  air,  lofl  their  power  of  gratefully  flimulating  the  nerves 
of  the  flomach  ? 
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■ful  evacuation  by  flool,  which  either  wholely  or  in  a  great  mea- 
fure  removed  the  difeafe. 

If  the  purging  pills  fail  to  open  the  body,  and  the  pain  and  vo¬ 
miting  return,  another  anodyne  clyfler  mud  be  given,  and  foon  after 
it  a  larger  dofe  of  the  pills  ;  and  a  little  before  the  time  thefe  pills 
may  be  expected  to  work,  the  patient  lliould  go  into  the  warm  bath. 
In  patients  of  a  full  habit,  efpecially  if  the  pain  be  very  great,  fome 
blood  ought  to  be  taken  away. 

To  prevent  the  frequent  return  of  hyderic  colics,  an  antihyde- 
ric  plaider  applied  to  the  abdomen,  a  dofe  of  the  dicred  tindlure 
or  elixir  once  a-week,  and  exercife,  efpecially  riding,  will  be  found 
ufeful.  A  milk-diet  has  fometimes  cured  thofe  who  have  been 
much  afHidled  with  thofe  colics  ;  and  the  fulphureous  water  of  Mof¬ 
fat,  drunk  for  two  or  three  months  in  the  fummer,  has  in  fome 
cafes  made  their  returns  much  lefs  frequent. 

VI.  Flatulen'ce  in  the  domach  and  bowels 

The  medicines  mod  proper  in  complaints  of  this  kind,  are  ei¬ 
ther  fuch  as  procure  fpeedy  relief  by  expelling  the  wind,  or  thofe 
which,  by  drengthening  the  alimentary  canal,  leden  its  generation. 
Among  the  former  I  have  found  none  more  efficacious  than  the 
fpiritus  (ethereus  and  laudanum.  I  commonly  give  the  laudammi  in  a 
mixture  with  peppermint-water  and  tindlure  of  cajlor,  or  fpiritus  ni- 
tri  didcis.  In  fomes,  in  place  of  this,  I  prefcribe  opiu7n  in  pills  with 
afa  fdctida.  And  here  it  may  be  worth  while  to  obferve,  that  the  good 
effedls  of  opiates  are  equally  confpicuous,  whether  the  flatulence  be 
contained  in  the  domach  or  intedines  ;  whereas  thofe  warm  medi¬ 
cines  commonly  called  carminative  do  not  often  give  immediate  re¬ 
lief,  except  when  the  wind  is  in  the  domach. 

Wi  T  H  regard  to  the  fpiritus  cethereus,  I  have  frequently  feen  very 
good  effedls  from  it  in  flatulent  complaints ;  of  which  I  diall  con¬ 
tent  myfelf  with  giving  one  indance.  A  lady,  aged  between  40  and 

4  T  2  50, 

♦  I  have  often  found  great  benefit,  in  flatulent  complaints  of  the  ftomach  and  bowels, 
from  frequent  rubbing  of  the  legs  with  a  fiefli  brulh. 
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50,  about  the  time  the  menfes  were  leaving  her, found  her  belly  increafe 
fo  much  in  bulk,  that  for  fome  time  fhe  fufpecRed  lierfelf  to  be  with 
child.  In  the  morning,  Ihe  was  often  fo  much  fwelled  about  the 
llomach,  as  not  to  be  able  to  bear  her  flays,  or  breathe  freely.  She 
ufed  a  variety  of  medicines  ;  but  nothing  gave  fuch  immediate  re¬ 
lief  as  a  tea-fpoonful  of  the  fpiritus  £  the  reus,  mixed  with  two  table- 
fpoonfuls  of  water.  This  always  made  her  bring  up  a  good  deal  of 
wind,  and  leffened  the  flraitnefs  and  fwelling  about  her  flomach. 

In  gouty  cafes,  the  fpiritus  <Ethereus,  a  dram  of  French  brandy, 
or  of  the  aqua  aromatica,  and  ginger,  either  in  fubftance,  or  infu- 
fed  in  boiling  water,  are  among  the  befl  medicines  to  expel  wind. 

Whe  N  the  cafe  of  flatulent  patients  is  fuch  as  to  make  it  impro¬ 
per  to  give  them  warm  medicines  inwardly,  a  plaifter  made  of  e- 
qual  parts  of  the  emplafrum  antihyjiericum  and  Jiornachicutn  may  be 
applied  to  the  flomach  or  belly  with  advantage  ;  or  four  or  five 
tea-fpoonfuls  of  the  following  liniment  may  be  well  rubbed  on 
thefe  parts  at  bed-time. 

R.  BalE  anoJyn.  Batean.  unc.  i. 

Ol.  mac.  per  expreC  unc.  fs. 
menth.  drach.  ii.  Mifce. 

The  remedies  mofl  proper  for  flrengthening  the  flomach  and 
bowels,  and  confequently  for  Icffening  the  produd;ion  of  datulence, 
are  the  bark,  bitters,  chalybeates,  and  exercife.  In  flatulent  cafes,. 
I  add  to  the  tin6lure  of  the  bark  and  bitters,  which  L  have  fo  often 
recommended,  fome  nutmeg  or  ginger.  And  when  1  prefcribe  the 
filings  of  iron,  I  join  them  with  xht  pulvis  diaromaton,.  When  win¬ 
dy  complaints  are  attended  with  coflivenefs,  nothing  anfwers  bet¬ 
ter  than  four  or  five  of  the  following  pills  every  other  night  at 
bed-lime. 

R.  Af  feefid.  drachi  ii» 

Aloes  focotrin. 

Sal.  Mart. 

R.ad.  zinziber.  ana  drach.  i. 

Elix,  proprietat.  q.  f.  ut.  f.  piL  gr.  Iv. 

On  the  other  hand,  when  the  body  is  too  open,  twelve  or  fifteen' 
grains  of  rhubarb,  with  half  a  drachm  or  two  fcruples  of  x.h.e  con- 
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feBio  Japonica,  given  every  other  evening,  will  have  very  good 
ededls. 

In  thofe  flatulent  complaints  v^hich  come  on  about  the  time  the 
menfes  ceafe,  repeated  fmali  bleedings  often  give  more  relief  than  a- 
ny  other  remedy. 

With  regard  to  diet,  I  lliall  only  obferve,  that  tea  and  all  flatu¬ 
lent  aliments  are  to  be  avoided  ;  and  that  for  drink,  water  with  a 
little  brandy  or  rum,  is  not  only  preferable  to  malt-liquor,  but  ia 
mofl  cafes  alfo  to  wine., 

VII.  A  nervous  or  fpafmodic  aflhma. 

(i)  In  the  true  fpafmodic  aflhma,  where  there  is  no  fixed  ob- 
flruflion  in  the  lungs,  nor  any  load  of  phlegm  opprefling  them^, 
the  fits  are  befl  relieved  by  bleeding  and  opium.  If  the  patient  be 
of  a  full  habit,  w^e  may  bleed  largely  ;  if  otherwife,  we  mufl  either 
take  away  little  blood,  or  omit  this  evacuation  altogether. 

The  opium  may  be  given  either  in  the  form  ot  the  elixir  paregori^' 
cum,  or  in  fiich  a  draught  as  the  following. 

R.  Aqu.  rnsnth.  unc.  i,  fs. 

Laud,  liquid. 

Sp.  volat.  oleof.  ana  gutt-  xxv. 

Syr.  commun.  drach.  ii.  Miice. 

Sir  Richard  Blackmore  tells  of  a  phyfician,  much  afledled  in  the 
winter-time  -with  a  dry  aflhma,  who  every  morning  took  thirty 
drops  of  without^  which  he  found  himfelf  unabla  to  go 

abroad  about  his  bufinefs. 

Nor  are  opiates  lefs  fuccefsful  when  a  true  fpafmodic  aflhma  a- 
rifes  from  fympathy  with  the  flomach,  than  when  the  nerves  of  the 
lungs  are  themfelves  primarily  affedled 

That 

*' A  gentleman,  aged  25,  after  having  taken  mercury  for  feveral  weeks,  on  account  of  a 
venereal  diforder,  became  peevifh  becaufe  of  his  confinement,  and  would  eat  no  meat  for 
upwards  of  twenty-four  hours,  but  drank  largely  of  whey  and  water-gruel.  In  the  after¬ 
noon  he  began  to  be  afFeded  with  a  difficulty  of  breathing,  unattended  with  any  cough  or 
fpitting.  The  tincture  of  ca^or,  of  hartfhorn,  and  other  medicines,  which  were  pre- 

Icribed,  gave  very  little  relief ;  and  the  afthmatic  fit  becoming  much  worfe  about  midnight, 
a  draught  with  twenty  drops  of  laudanum  was  ordered.  This  foon  lelfened  the  difliculty 
of  breathing  fo  much,  that  he  fell  afleep,  and  next  morning  awaked  in  a  great  meafure  free 
from  this  complaint,  which,  after  eating  fome  broiled  chicken  far  dinner,  left  him  intirely,. 
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That  fenfe  of  faintnefs  about  the  ftomach,  with  a  frequent  figh^ 
ing  and  a  difficulty  of  breathing,  with  which  women  after  child-bear¬ 
ing  are  fometimes  affefted,  when  the  miliary  eruption  does  not  come 
properly  out,  are  often  leffened  or  removed  by  a  dofe  of  the  elixir 
paregoriciim^  or  a  bolus  of  cafior.  fal.  corn.  cerv.  and  opiiun. 

In  the  true  fpafmedic  aflhma,  efpecially  when  it  is  owing  to  wind 
in  the  ftomach  and  bowels,  or  increafed  by  this,  a  folution  of  afa 
/(ctida,  the  tinflure  of  cajior  and  fpirit  of  hartffiorn,  are  often  ufe- 
ful,  although  their  antifpafmodic  virtue  is  much  lefs  than  that  of 
opium. 

(2.)  When  an  aflhma  of  the  fpafmodic  kind  is  occalioned  by  or 
attended  with  fome  fixed  oblfruftions  in  the  lungs,  or  a  confider- 
able  accumulation  of  humours  in  them,  we  muft  ufe  a  method  of 
cure  fomewhat  different  from  the  above.  For  although  bleeding  is 
equally  ufeful,  and  often  more  neceffiary  here,  than  in  the  true 
fpafmodic  aflhma  ;  yet  opiates  are  not  to  be  given  to  leffen  the  fits 
till  after  the  lungs  have  been  fufficiently  cleared  by  evacuations  and 
attenuating  medicines.  A  large  blifler  between  the  flioulders  is  of 
excellent  ufe  to  promote  expedlofation  and  relieve  the  lungs.  Vo¬ 
mits  are  likewife  proper,  but  cannot  be  fafely  given  till  after 
the  aflhmatic  fit  begins  to  abate.  In  fome  patients  a  purge  of  man¬ 
na  and  Glauber’s  fait,  or  of  foluble  tartar,  almofl  always  leffens 
or  carries  off  the  fit :  while  in  others,  who  have  weaker  bowels, 
whatever  purges  brifldy,  whether  it  be  food  or  medicine,  is  apt  to 
bring  on  or  at  leafl  to  increafe  the  fit. 

For  prefent  relief,  \  commonly  give  fpirit  of  hartfhorn,  or  com¬ 
pounded  tidlure  of  caJlor^  diluted  with  a  fufficient  quantity  of  water. 
With  the  fame  view  alfo,  a  table-fpodnful  of  a  folution  of  equal  parts 
of  ginn.  ammoniac  and  afa  foetida  in  penny-royal  water,  may  be  ta¬ 
ken  five  or  fix  times  in  twenty-four  hours. 

A  draught  of  water,  with  an  eighth  part  of  vinegar,  and  fweeten- 
cd  with  honey  or  fugar,  often  gives  confiderable  relief  in  aflhma¬ 
tic  fits  ;  altho’  fuch  is  the  difference  of  conflitutions,  that  I  have 
met  with  fome  perfons  whofe  breathing  was  always  made  worfe 
by  acids  of  every  kind. 


Those 


NERVOUS  S  Y  i\I  P  T  O  M  S. 


703 

Those  afthmatic  patients,  whofe  ftomach  and  bowels  are  weak, 
and  much  troubled  with  flatulence,  do  better  v/ith  the  lighter  fleih- 
meats  and  a  little  wine,  than  v/ith  a  milk  and  vegetable  diet  ;  and 
the  folution  of  gum  ammoniac^  with  aceturn  fcilhticum^  or  the  pilule^. 
fcilUtic^e,  do  not  commonly  agree  fo  well  with  them  as  the  afa  foe ti-^ 
da  and.  volatile  alkaline  falts. 

When  elderly  perfons  have  been  feized  with  an  afthmatic  pa« 
roxyfm  from  the  gout  attacking  the  lungs,  I  have  found  moft  be^ 
heftt  from  blifters  applied  between  the  Ihoulders,  and  to  the  legs, 
and  from  bolufes  of  gum.  ammoniac ,  faL.^oL.  amnion »  and  camphire^ 
given  twice  or  thrice  arday,. 

(3.)  To  prevent  the  return  of  the  fits  in-  the  true  fpafmodic 
afthma,  we  muft  endeavour  to  ftrengthen  the  lungs  and  whole  ner¬ 
vous  fyftem  by  means-  of  the  bark,  chalybeates,  elixir  of  vitriol,  a* 
.proper  diet,  country-air,  and  riding, 

A  flannel  waiftcoat  next  the  fkin,  or  a  large  piece'  of  flannel 
wore  on  the  breaft,  has  contributed  to  prevent  the  frequent  return 
of  afthmatic  fits... 

The  patients  Ihould,  above  all  things,  avoid  eating  or  drinking, 
fo  much  at  once  as  to  burden  their  ftomach. 

In  the  mixt  afhma  the  bark  muft  be  ufed  with  more  caution,, 
efpecially  if  the  lungs  be  confiderably  obftrudled,  or  loaded  witlx 
phlegm  ;  and  the  cure  muft  be  chiefly  attempted  by  iflues  in  the. 
back  and  arms,  or  a  feton  in  the  fide  ;  and  by  other  medicines  that 
tend  to  remove  the  obftruclion  in  the  pulmonary  veftels,  or  lefTen 
the  flux  of  humours  to  them  ;  of  this  kind  are  the  piluU  fcillitic(e, 
taken  in  fuch  quantity  as  to  keep  the  body  always  open;  pills  of  gar¬ 
lic  and  foap  ;  the  juice  of  forty  or  fifty  millepedce  in  two  or  three 
table-fpoonfuls  of  French  white  wine,  Rhenifh  or  cyder,  taken  twice 
a-day  ;  and  crude  mercury,  or  quickfilver  pills,  which  have  fome- 
times  cured  afthmatic  ailments  after  other  remedies  had  failed. 

As  not  only  different  patients  are  relieved  by  different  remedies, 
but  the  fame  patients,  from  a  change  in  their  conftitution,  or  in  the 
nature  of  the  diforder,  often  require  a  confiderable  change  in  their 

medicines 
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medicines  and  diet,  it  may  not  be  amifs  to  add  the  following  cafe 
of  one  who  has  been  long  fubjedl  to  fevere  afthmatic  fits. 

A  gentleman,  aged  about  forty,  of  a  fpare  make,  lively,  healthy, 
and  ufing  a  great  deal  of  exercife,  one  day,  after  too  great  an  ex¬ 
ertion  of  his  flrength,  began  to  feel  a  pain  in  his  breaft  about  the 
jlernum.  Two  years  after  this,  he  was  at  times  affedled  with  a  dif¬ 
ficulty  of  breathing  ;  which  continued  to  increafe  for  feveral  years, 
and  was  generally  attended  with  a  great  flux  of  humours  upon  his 
lungs,  and  a  confiderable  expedloration  of  a  thick  phlegm.  In  voi- 
lent  fits  he  found  the  mofl  immediate  relief  from  bleeding  and 
bliflering  ;  and  he  ufed,  with  advantage,  vomits  of  ipecacuanha^ 
with  the  oxymel  fcilliticmn^  and  the  piluU  fcilliticde^  or  a  folution 
of  gum  ammoniac  with  acetum  fciUiticuni,  He  abftained  for  fe¬ 
veral  years  from  wine,  malt-liqour,  and  all  flefh-meats,  except 
chicken  ;  and  often  made  his  dinner  of  bread  and  butter-milk  on¬ 
ly.  He  frequently  found  his  breathing  made  eafier,  by  drinking 
water  with  a  little  vinegar,  feveral  times  thro’  the  day. 

After  he  had  fuffered  much  by  many  violent  attacks  of  this 
diforder,  he  began  to  complain  of  wind  in  his  ftomach ;  and  upon 
vomiting  difeharged  a  good  deal  of  tough  phlegm.  His  body  be¬ 
came  likewife  too  open,  and  whatever  food  or  medicine  increafed  this 
difpofition,  w^as  hurtful  to  him.  The  fquill-pills,  and  the  lac  ammO' 
niacum  with  the  acetum  fcilliticum,  did  not  now  agree  near  fo  well 
with  him,  or  do  him  fo  much  fervice,  as  the  compound  tindlurc 
of  cajlor^  or  a  folution  of  afa  foetida  with  a  little  fal.  *uoL  amnion,  in 
penny-royal  or  mint-water  :  And  a  bit  of  broiled  meat,  with  two 
or  three  glatTes  of  claret  after  his  meals,  agreed  better  with  him  than 
vegetable  food,  or  watery  liquors  alone  ;  but  he  found  it  beft  to 
eat  little  at  a  time,  and  often.  Now  alfo  he  found  great  benefit 
from  the  bark,  not  only  in  the  intervals,  but  alfo  in  the  decline  of 
the  fits.  He  took  it  in  decocRion,  with  four  ounces  of  the  tindlure 
added  to  each  pound,  to  the  quantity  of  two  table-fpoonfuls  four 
times  a-day  ;  and,  fo  far  from  finding  it  increafe  his  wheezing  or 
difficulty  of  breathing,  he  thought  it  often  leflened  them,  and 
prevented,  or  broke  the  force  of  fmaller  paroxyfms. 
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'Soon  after  he  became  fubjedl  to  fits  of  loofenefs  ;  he  began  to  fpit 
lefs  than  he  had  done  for  feveral  years  before ;  and  then  I  obferved  that 
blifters,  which  run  longer  with  him  than  with  moll  people,  did  him 
lefs  fervice  than  formerly,  when  he  had  a  greater  expectoration,  and 
no  tendency  to  a  loofenefs.  During  the  violence  of  the  word  fits, 
he  fometimes  almofl  lofes  his  fight,  nor  is  he  then  able  to  cough  till 
they  begin  to  abate.  At  hrft  he  brings  up  a  little  tough  phlegm 
with  great  difficulty ;  but  as  the  conflridlion  in  the  lungs  ielfens,  he 
expecflorates  more  freely. 

For  fome  years,  he  had  more  frequent  returns  of  his  difeafe  in 
fummer  and  autumn  than  ih  winter  ;  fudden  changes  of  weather, 
cold,  or  fatigue,  bring  on  the  ajihma^  which  he  can  fometimes 
foretell  by  the  palenefs  of  his  urine.  Flatulent  aliments  and  what¬ 
ever  purges  him  much,  will  now,  in  his  befl  health,  occafion  a 
flight  fit.  Altho’  he  has  been  often  free  from  any  violent  attack 
for  two  or  three  months,  yet  he  feldom  breathes  in  the  night  fo 
freely  as  one  in  perfe6l  health.  His  pulfe  is  often  fmall,  his  ex¬ 
tremities  cold,  and  face  livid,  during  a  fevere  fit.  After  bleeding, 
his  pulfe  becomes  fuller  and  quicker,  but  does  not  return  to  its  na¬ 
tural  flownefs  till  his  breathing  is  free.  The  fits  are  generally 
over  in  two  or  three  days  ;  fometimes  they  laft  eight  or  ten  ;  and, 
after  yielding  in  part,  return  a  fecond  time  with  more  violence.  He 
is  commonly  word  in  the  evening,  or  in  the  night ;  and  has  fome¬ 
times  exacerbations  in  the  evening  and  morning.  The  paroxyfms 
'of  late  are  almod  always  attended  with  complaints  of  flatulence  in 
his  domach,  and  he  finds  relief  as  often  as  he  brings  up  wind.  The 
remedies  which  in  this  date  have  been  of  mod  fervice  to  his  do¬ 
mach  are,  the  bark,  a  folution  of  afa  fontida^  the  emplajlnim  antihy- 
'Jiencum  applied  to  the  epigadric  region,  and  the  diet  of  flefii-meats 
with  claret.  A  bit  of  mutton-chop  has  often  given  him  relief  in 
-leffer  fits  of  bad  breathing.  Obferving,  that,  even  in  the  inter¬ 
vals  of  the  fits,  he  often  breathed  with  difficulty  about  three  or 
•four  in  the  afternoon,  he  eat  a  little  mutton-chop,  beef-dake,  or 
broiled  chicken,  between  eight  and  nine  in  the  morning,  and*dined 
between  one  and  two  on  panada  with  a  little  claret,  or  fomething 

4  U  equally 
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equally  light.  By  this  means  he  found  the  wheezing  and  difficul¬ 
ty  of  breathing  in  the  afternoon  always  much  leffened,  and  fome- 
times  prevented  altogether.  He  often  drank  near  two  thirds  of  a 
bottle  of  claret  daily,  but  feldom  took  above  a  quarter  of  a  pint  of  it 
at  once.  By  this  diet,  and  the  conftant  ufe  of  the  bark,  for  above: 
two  months,  firfl  in  tindlure  and  decoHion,  and  afterwards  in 
fubflance,  he  not  only  breathed  more  eaffiy  at  all  times,  but  was 
kept  much  longer  free  from  the  aflhmatic  fits  than  ufual,  not  having 
had  an  attack  of  this  kind  worth  mentioning,  from  the  beginning  of' 
November  till  the  April  or  May  following  ;  notwithftanding  his  ha¬ 
ving  been  affeHed  feveral  times,  during  the  winter-months,,  with 
cough  and  a  confidcrable  expectoration  of  thick  phlegiUi. 

VIII.  A  palpitation  of  tlie  heart., 

( I .)  Wh  EN,  from  a  weak  or  difordered  Hate  of  the  ftomach,  tKe* 
heart  by  fympathy  is  rendered  fo  irritable,  as  from  very  flight  caufes 
to  be  liable  to  ftrong  palpitations,  the  moll  proper  remedies  are,  the, 
tinClure  of  the  bark  and  bitters  and  moderate  exercife.  If  there  be 
any  noxious  humours  lodging  in  the  ftomach,  vomits  will  be  pro¬ 
per  ;  and,  if  the  patient  be  any  ways  coftive,  a  table-fpoonful  of  the- 
facred  elixir  may  be  given  once  in  two  or  three  nights. 

For  prefent  relief,  fpirit  of  hartihorn,  the  tinBura  cajlorei  com^^ 
poftta,  fpiritus  ethereus^  and  opiates  generally  anfwer  beft. 

(2.)  When  palpitations  proceed  from  the  gouty  matter  affedl- 
ing  the  heart,  we  ought  to  truft  chiefly  to  warm  ftomachic  lax¬ 
atives,  to  camphire,  the  volatile  falts,  the  pediluviuni^  bliflers- 

applied  to  the  legs,  or  finapifms  to  the  foies  of  the  feet  j  and  to 
bleeding,  if  the  patient  be  of  a  full  habit. 

(3O  When  palpitations  arifefrom  the  fuppreffion  of  fome habitual 
evacuation;  if  this  cannot  be  reftored,  the  redundant  humours  are 
to  be  carried  off  by  fmall  bleedings,  gentle  purges,  diaphoretics,  or 

iffues. 

(4.)  Lastly,  When  palpitations  are  owing  to  polypi  in  the  heart 
itfelf,  or  in  the  great  blood-veffels  opening  into  it,  to  accretions  of 

tne  pericardium  to  the  heart,  offified  valves,  or  fuch  like  caufes ;  the 
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•direafe  may  be  looked  upon  as  incurable  ;  fince,  hitherto,  we  know 
■of  no  medicines  which  can  remove  thefe  caufes.  However,  fome 
relief  may  be  procured  by  frequent  fmall  bleedings,  gentle  purges, 
and  a  cooling, attenuating, light  diet;  at  the  fame  time,  avoiding 
all  vifcid,  incraflating,  and  heating  aliments,  and  every  kind  of  ex- 
ercife  that  too  much  quickens  the  motion  of  the  blood. 

IX.  A  N  immoderate  difchargc  of  pale  urine. 

As  I  have  obferved  above  *,  that  the  proximate  caufe  of  that  dif- 
charge  of  pale  water,  to  which  hyfteric  people  are  frequently  liable, 
is  an  increafed  motion  of  the  fecretory  velTels  of  the  kidneys  ;  fo 
there  is  no  medicine  that  will  generally  lelTen  it  fo  foon,  or  fo  re¬ 
markably  as  opium  f;  but  as  opium  does  not  ftrengthen  the  kidneys 
nor  remove  the  feveral  remote  caufes  of  this  increafed  fecretion, 
'Other  remedies  are  required  to  prevent  its  frequent  returns. 

Those  which  have  fucceeded  bed:  with  me  are,  the  bark,  either 
in  fubftance  or  decodlion,  with  fome  cinnamon  added  to  it ;  fmall 
dofes  of  the  tin^lura  rhabarbari  amara  cum  ‘uino^  once  in  three  or 
Tour  nights ;  moderate  exercife  on  horfeback  or  in  a  chaife,  and  a 
<iiet  confiding  chiefly  of  rice,  fago,  falep,  and  the  lighter  flefh- 
meats  roafled,  together  with  a  few  glaffes  of  claret  or  red  port  af¬ 
ter  meals. 

In  cafes  where  the  flux  of  pale  urine  is  attended  with  hedlical 
heats,  I  add  to,  the  above  remedies  the  tinEiura  rofarum,  or  elixir  of 
vitriol. 

When  the  increafed  fecretion  is,  in  a  great  meafure,  owing  to  a 
particular  debility  of  the  kidneys,  a  flannel-fhirt  will  fometimes 
leffen  the  quantity  of  the  urine,  by  increafing  the  perfpiration. 

4U  2  A 

*  See  chapter  VI,  "No.  8. 

f  Altho’  in  fome  flatulent  or  fpafmodic  cafes,  opium  often  proves  one  of  the  befl:  diuretics, 
yet  it  has  a  contrary  effedl,  when,  on  account  of  an  uncommon  irritation  of  the  nervous  fy- 
ftem,  the  urine  is  fecreted  in  too  great  a  quantity.  I  know  an  elderly  lady,  who  is  frequent¬ 
ly  hot  and  uneafy  in  the  night,  and  pafles  a  great  deal  of  pale  water,  whom  a  dofe  oi  lauds- 
tjum,  at  bed  time,  always  relieves  in  a  'great  meafure  of  this  flux,  altho’  it  fcldom  procures 
4ier  good  reft. 
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A  tight  belt  about  the  loins,  or  a  Rrengthening  plaifter  applied 
to  thcro,  has  been  attended  with  remarkable  effeHs,  as  will  appear 
by  the  following  cafes  : 

(i.)  A  gentleman  near  to  forty  years  of  age,  troubled  with  wind 
in  his  ftomach,  and  with  gouty  pains  in  his  feet,  in  Auguft  1753, 
was  attacked  with  fits  of  ficknefs  at  his  ftomach,  attended  with  a 
quicknefs  of  pulfe,  for  which  he  lay  in  bed  and  fweated  for  feve- 
ral  days.  After  this  he  began  to  make  great  quantities  of  pale- 
water,  mfomuch  that  in  the  night,  he  commonly  ufed  to  pafs  near 
an  Engiifh  pint  every  two  hours  :  After  getting  up,  the  quantity 
began  to  lefTen,  and  continued  to  diminifh  as  the  day  advanced. 
Notwith handing  the  ufe  of  the  bark,  conferve  of  rofes,  alum,  and 
feveral  other  medicines,  for  near  a  fortnight,  this  flux  of  urine 
increafed,  and,  for  the  two  lafl  days,  it  had  been  made  almofl  as 
plentiful  in  the  day  as  in  the  night.  From  a  fufpicion,  that  this, 
profufe  fecretion  might  arife  either  from-  a  laxity,  or  weaknefs  of 
the  renal  veffels,  or  from  their  being  affedied  with  an  uncommon 
alternate  motion,  about  two  in  the  afternoon,  a  broad  pofting  belt 
was  put  about  the  belly  and  loins,  as  tight  as  the  patient  could  bear 
it:  And  altho’  all  that  morning,  and  the  day  before,  he  had  made  eve¬ 
ry  two  hours,  at  lead,  three  gills  of  urine,  almoft  as  clear  as  rock^ 
water  ;  yet,  after  the  belt  was  on,  he  voided  none  for  above  four 
hours,  and  then  not  quite  half  a  pint.  About  ten  at  night,  he 
paffed  much  the  fame  quantity;  but  not  being  able  to  fuffer  die 
belt  in  bed,  it  was  removed,  and  the  flux  of  urine  returned  in  the 
night-time,  tho’  not  to  that  degree  it  had  done  for  feveral  nights 
before.  From  this  time,  by  keeping  to  the  belt,  riding  out  in  a 
chaife,  and  returning  to  the-ufe  of  light  flefli-meats,  which,  o-n  ac¬ 
count  of  a  quicknefs  in  his  pulfe  and  great  third,  he  had  almod 
wholely  abdained  from,  the  dux  of  urine  daily  ledbned,  and  the- 
patient  recovered. 

(2.)  A  gentleman,  upv/ards  of  thirty  years  of  age,  after  having 
been  in  a  dow  fever,  attended  with  rheumatic  pains,  for  ten  or 
twelve  days,  began  (November  20.  1745)  to  make  a  great  deal  of 
pale  water,  and  chiefly  in  the  night-time.  This  diforder,  notwith- 

danding 
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ftandmg  the  ufe  of  the  bark,  tinchira  rofarmn^  and  other  remedies, 
continued  without  any  fenfible  abatement  till  the  24th  of  Decem¬ 
ber,  when  a  large  plaifter  of  the  e?7iplajirum  defenfivum  htmg  applied 
to  the  os  facrum  and  loins,  had  fo  good  an  efFedl  that,  on  the  night 
follawing,  he  made  no  water  till  after  he  had  been  three  hours  in 
bed  tho’,  for  fome  time  before,  he  had  feldom  lain  an  hour  and  a 
half  without  a  calh  The  fecond. night  he  was  above  four  hours  in 
bed  before  he  w'as  difturbed,  and  the  quantity  of  urine  thro’  the 
whole  night  did  not  exceed  hve  gills  ;  whereas,  for  feveral  weeks 
before,  it  had  commonly  amounted  to  three  Englifli  pints  a-night; 
and  fometimes  to  much  more.  In  lefs  than  a  week,  from  the  time 
he  had  applied  the  plaifter,  the  urine  returned  to  its  natural  colour 
and  quantity,  and  the  patient  Toon  recovered  his  ftrength. 

The  fame  gentleman,  in  November  1750,  after  a  fever  and 
cough,  was  again  attacked  with  his- old  diftemper,  upon  which  he 
had  immediately  recourfe  x.o  tht  emplafirum  defcnfiviini^  which,  tho’’ 
it  feemed  fome  what  to  reftrain  the  flux  for  the  fir  ft  night,  yet  had 
no  efleft  afterwards.  But  it  is  to  be  obferved,  that,  on  this  relapfe, 
neither  the  bark  nor  the  other  ftrengtheners  had  been  ufed  before- 
the  plaifter. 

(3.)  Mr  J.  P.  aged  above  yo,  after  a  tedious  fever  in  July  1738,- 
began  to  make  in  the  night  great  quantities  of  pale  water,  which^ 
much  retarded  his  recovery.  After  ufing  the  bark,  claret,  and. 
other  remedies,  I  advifed  him  to  apply  to  his  loins  the  fame 
ftrengthening  plaifter  which  I  had  found  fo  ferviceable  to  the  laft 
mentioned  patient  ;  by  means  of  which,  the  flux  was  in  a  few  days- 
fenfibly  diminilhed,  altho’  not  quite  flopped  for  feveral  weeks. 

Periodical  headaelas.. 

60  When  thefe  arife  from  a  difordered  ftate  of  the  ftomach, 

V  y 

the  beft  medicines  are  vomits,  ftomachic  laxatives,  and  bitters.  If 
there  is  an  acid  in  the  ftomach,  the  teftaceous  powders,  magnefui. 
alba,  or  lime-water  will  be  of  great  ufe. 

(2)  When  periodic  headachs  proceed  from  a  rheumatic  or  gouty 

humour  affeding  the  fmall  veflels  or  nerves  of  i\\q  pericranium,  ot 

otherr 
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other  parts  of  the  head ;  the  propereft  remedies  are  bliflers  applied 
to  the  head  or  legs  ;  ilTues  in  the  head  or  neck ;  the  warm  pedilunjium^ 
with  dry  fricflion  of  the  legs  and  feet,  and  frequent  dofes  of  facred 
tincflure 

In  a  violent  pain  of  the  head  from  a  rheumatic  humour,  after 
feveral  other  remedies  had  failed,  I  have  feen  good  efFedls  from  fifteen 
or  twenty  grains  of  gum,  gnaiac.  with  ten  grains  of  fal.  voL  ammon^ 
given  in  a  bolus  at  bed-time,  and  repeated  for  feveral  nights. 

The  pulvis fol.  afari^  ufed  as  a  fliernutatory,  has  fometimes  cured 
obflinate  headachs,  by  making  a  large  evacuation  from  the  vefTels 
of  the  nofe. 

(3.)  When  periodic  or  frequently  returning  pains  of  the  head  are 
owing  to  a  peculiar  weaknefs  or  delicacy  of  the  nerves  of  that  part, 
rendering  them  liable  to  be  affedled  by  flight  caufes,  we  muft  attempt 
to  relieve  the  patients  by  the  bark,  chalybeates,  moderate  exercife, 
and  daily  wafliing  of  the  head  with  cold  water.  Here  alfo,  fome  of 
thofe  medicines,  commonly  called  nervous,  may  be  of  ufe,  fuch 
as  camphire,  mufk,  and  valerian.  The  laft  of  thefe  has  been  com¬ 
mended  as  a  kind  of  fpecifc  in  obflinate  hemicranias  f  ;  and  I  have 
found  it  ferviceable  in  removing  a  confufion  of  the  head,  with 
which  an  epileptic  patient,  of  very  delicate  nerves,  was  almoft  con- 
ftantly  affedled  ;  as  well  as  in  lefTening  or  protradling  the  returns 
of  the  convulfve  fits.  The  valerian  in  this  cafe  was  given  in  the 
form  of  an  eledluary,  and  to  the  quantity  of  three  drachms  daily. 

(4.)  When  headachs  are  regular  as  to  their  periods,  vomits 
fliould  be  given  an  hour  and  an  half,  or  two  hours,  before  the  re¬ 
turns  of  the  fits,  and  the  bark  between  them. 

I  have  known  a  violent  hemlcrania,  which  returned  regularly  at 
a  certain  time  of  the  day,  in  a  good  meafure  prevented  by  taking 

the 

*  The  following  elFeil  of  an  extraordinary  dofe  of  facred  tindure  was  communicated 
to  me  by  a  phyfician  of  charader.  A  lady,  afilided  with  a  rheumatic  pain  in  her  head,  by 
miflake  drank  over  night,  at  once,  near  an  Englilh  pint  of  facred  tindfure.  Next  day,  fhe  pur¬ 
ged  feven  times,  and,  for  three  days  after,  falivated,  as  if  (lie  had  taken  mercury  j  but  was 
entirely  cured  of  the  pain  of  her  head, 

.  t  See  Fordyce  de  Hemicrania, 
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tlie  following  draught  an.  hour  before  the  coming  on  of  the. 
pain. 

R'.  Laud,  liquid,  gutt.  xl. 

Tinft.  ipecacuan.  gutt.xlv. 

Sp,  Minderer.  unc.  fs. 

Aqu.  rofar,  unc.  i. 

Sacch.  alb.  drach.  ii.  Mtfce. 

This  medicine,^  while  it  leflens  the  pain,  feldom  falls  to  raife ’  ai 
plentiful  fweat. 

(5O  When  headachs,  whether  regularly  preriodlc  or  not,  arife 
firoin  a  fupprellion  of  the  menfes,  we  muft  endeavour  to  reflore  this 
evacuation  ;  but  if  that  cannot  be  done,  bleeding'  efpecially  at  the 
ancles,  perpetual  blifters  or  ilTues  in  the  head  or  neck, ,  and  laxa¬ 
tives,  are  the  bell  remedies. 

(6.)  When  the  returning  pain  has  been  attended  with  a  fwell- 
ing  of  the  part,  after  other  medicines  had  failed,  mercuriaL  laxative’ 
pills  have  fucceeded 

(7.)  To  relieve  prefent  pain  in  violent  periodic  headachs,  the  bell 
remedies  are,  the  warm  pedilu^hm ;  flannel  cloths,  wrung  out  of 
hot  water,’  or  a  hot  decodlion  of  rofemary,  and  applied  to  the  fha- 
ved  head  ;  the  fpirltus  (Sthereus  in  the  hollow  of  one’s  hand 

to  the  pained  part,  and  kept  there  for  fome  minutes ;  large  dofes  of 
laudanum^  and,  in  fome  cafes,  leeches  put  to  the  temples. 

Cold  water  will  give  eafe  in  fome  headachs,  while  hot  applica¬ 
tions  do  mofl  fervice  in  others.  In  like  manner,  {having  the  head, 
relieves  fome  patients,  but  is  hurtful  to  others*. 

It 


♦  A  lady,  bet'W’een  25  and  30  years  of  age,  of  a  thin  habit,  and  delicate  conftltution,  was 
feveral  years  fince  attacked  with  a  hemicrania,  which  returned  commonly  every  afternoon  ; 
at  which  time,  that  part  of  her  forehead  which  was  affected  was  often  fenfrbly  fwelled. 
She  kept  a  perpetual  blifter  on  her  head  for  many  months,  ufed  facred  elixir  and  tincture, 
pulvts  afari  as  a  fternutatory,  and  other  remedies,  without  any  benefit;  infomuch,  that  after 
a  twelvemonth,  her  complaint' was  rather  worfe  than  ever.  She  was  then  auvifed  to  take 
from  twelve  to  fixteen  grains  of  the  pilula  niercuriales  laxantes  every  other  night.  By  the 
ufe  of  thefe  pills,  a  gentle  falivation  was  raifed,  and  kept  up  for  about  twelve  days,  which 
entirely  removed  the  headach  ;  nor  has  fhe  had  any  return  of  it  fince. 

Another  perfon,  between  40  and  50  . years  of  age,  having  a  conflant  headach  with  a  rwey* 
ing  about  the  occiput,  was  cured  by  the  fame  remedy,  but  without  raifing  any  falivation. 
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It  maybe  proper  to  obferve,  that  in  alL  violent  headachs,  we 
ought  to  begin  the  cure  with  bleeding,  either  by  applying  leeches 
to  the  temples,  or  opening  the  artery  there.  If  the  patient  be  ple¬ 
thoric,  a  larger  quantity  of  blood  may  be  taken  from  the  jugular 
vein. 

Moderate  exercife  is  generally  ufeful  in  periodic  headachs, from 
whichfoever  of  the  foregoing  caufes  they  may  arife ;  but  the  pro¬ 
per  time  for  it  is  in  the  intervals  of  the  fits. 

XI.  Low  fpirits. 

Hypochondriac  and  hyfteric  patients  are  commonly  afiedled 
with  this  complaint,  in  a  greater  or  lefs  degree.  In  general,  exer¬ 
cife  and  the  cold  bath  are  among  the  bell  remedies.  But  to  be  more 

particular : 

(i.)  When  low  fpirits  are  owing  to  a  weak  date  of  the  nerves  of 
the  Iloniach  and  bowels,  the  tinclure  of  the  bark  and  bitters,  chaly- 
lybeates,  aromatics,  a  proper  diet  ^  and  riding,  will  do  mofi; 
lervice. 

(2.)  W'HEN  they  arife  from  obftrueflions  in  the  hypochondriac 
njifcera^  or  a  foulnefs  of  the  Itomach  and  inteflines,  the  moll  pro¬ 
per  medicines  are,  aloedc  purges,  ^Harrowgate  waters,  and  folublc 
tartar.  I  commonly  preferibe  the  foluble  tartar  in  the  following 
.manner : 

R.  Tart,  folub.  drach.  ii,  ad  unc.-fs. 

Solve  in  aqu,  fontan.  unc.  viii. 

Cui  adde  aqu.  cinnamon,  f.  v. 

Syr.  yiolar.  ana  unc.  i.  Mifce. 

This  folution  is  to  be  taken  at  two  or  three  draughts,  either  e- 
very  morning,  or  only  once  in  two  days,  and  to  be  continued  for 
feveral  weeks. 

Dr  Muzzeh  has  publifhed,  fome  years  fince,  feveral  inftances  of 
the  fuccefs  of  the  foluble  tartar  in  madnefs  and  melancholy.  In 
cafes  of  low  fpirits,  I  have  found  it  cool  the  patients,  difpofe  them 
to  fleep,  and  quiet  the  hurry  of  their  fpirits  j  but  it  fometimes  Be¬ 
comes 


^  See  above,  p.  633  &c. 


NERVOUS  SYMPTOMS. 


7^3 

comes  liurtful,  by  increafing  flatulence,  and  occafioning  a  faint- 
nefs  :  and,  as  far  as  I  have  obferved,  the  foluble  tartar  is  more  ufe- 
ful  in  maniac  or  melancholic  diforders,  proceeding  from  noxious 
humours  in  the  prim^  vi(S^  than  in  thofe  which  are  owing  to  a  fault 
in  the  brain. 

(3.)  When  low  fpirits  proceed  from  a  fuppreflion  of  the  menfes 
or  heemorrhoids ;  if  thefe  evacuations  cannot  be  reftored,  fome  o- 
thers  mufl  be  fubflituted  in  their  place :  But  nothing  has  fuch  fud* 
den  good  efledls  as  bleeding 

Lastly,  When  low  fpirits  or  melancholy  have  been  owing 
to  long-continued  grief,  anxious  thoughts  or  other  diflrefs  of  mind, 
nothing  has  done  more  fervice  than  agreeable  company,  daily  exer- 
cife,  efpecially  travelling,  and  a  variety  of  amufements. 

*  A  gentlewoman,  aged  fifty,  foon  after  the  menfes  had  left  her,  was  feized  with  a  cough, 
and  fometimes  with  a  flight  heemoptoe.  This  la  ft  fymptom  w'ent  off  in  a  few  months,  but  the 
cough  lafied  above  three  years ;  and  upon  its  ceafiiig,  Ihe  began  to  be  much  troubled  w'ith 
wind  in  her  ftomach,  low  fpirits,  a  confufion  in  her  head,  and  a  w'ant  of  fleep.  In  this  con¬ 
dition  flie  continued  for  feveral  months ;  during  wdiich,  thefe  complaints  increafed,  notwlth- 
ftanding  the  free  ufe  of  warm,  carminative,  aromatic,  chalybeate,  and  antihyfteric  medicines. 

A  blifter  applied  to  her  head  leffened  the  confufion  In  it,  and  procured  her  better  reft  for  3 
few  nights.  Believing  that  as  the  cough  was,  in  fome  meafure,  a  confequence  of  the  fuppref- 
fion  of  the  menfes,  fo  the  wind  In  the  ftomach  and  low  fpirits  were  owing  to  the  nerves  of  this 
organ  being  dlfordered  by  that  matter  which  ufed  to  be  thrown  off  by  the  lungs  ;  altho’  her 
pulfe  was  neither  full  nor  quick,  I  ordered  ten  ounces  of  blood  to  be  taken  from  the  arm  ;  im¬ 
mediately  after  which,  her  fpirits  were  relieved,  the  confufion  In  her  head  and  watching  were 
removed,  and  the  flatulent  fymptoms  were  much  leffened. 

This  ppcfon  afterw^ards,  upon  the  return  of  the  fame  fymptoms,  has  found  bleeding  do  her 

more  fervice  than  any  other  remedy. 
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CASES  of  the  Remarkable  Effeds  of  BLISTERS  in  leffening 
the  quicknefs  of  the  pulfe  in  coughs,  attended  with  infardion  of 
the  lungs  and  fever. 

*  O  ^  ^  mod  natural  effeds  of  bliflering  plaifters,  when 

applied  to  the  human  body,  is  to  quicken  the  pulfe,  and 
increafe  the  force  of  the  circulation.  This  effed  they  produce,  not 
only  by  means  of  the  pain  and  inflammation  they  raife  in  the  parts 
to  which  they  are  applied,  but  alfo  becaufe  the  finer  particles  of  the 
cantharides,  which  enter  the  blood,  render  it  more  apt  to  ftimulate 
the  heart  and  vafcular  fyftem. 

The  apprehenfion  that  bliflers  muft  in  every  cafe  accelerate  the 
motion  of  the  blood,  feems  to  have  been  the  reafon  why  fome  emi¬ 
nent  phyficians  have  been  unwilling  to  ufe  them  in  feverilh  and  in¬ 
flammatory  diforders,  till  after  the  force  of  the  difeafe  was  a  good 
deal  abated,  and  the  pulfe  beginning  to  fink.  However,  an  atten¬ 
tive  obfervation  of  the  effeds  which  follow  the  application  of  bli¬ 
flers  in  thofe  difeafes,  will  fliew,  that  inftead  of  increafing,  they  of¬ 
ten  remarkably  leffen  the  frequency  of  the  pulfe.  This  I  had  occa- 
fion  formerly  to  take  notice  of  f,  and  fhall  now  evince  more  fully 
by  the  following  cafes. 

I.  A  widow  lady,  aged  about  fifty,  was  feized  (December  1735) 
with  a  bad  cough,  oppreffion  about  her  flomach  and  breaft,  and  a 
pain  in  her  right  fide,  tho’  not  very  acute.  Her  pulfe  being  quick, 
and  fldn  hot,  fome  blood  was  taken  away,  which  was  a  good  deal 
fizy :  Attenuating  and  expedorating  medicines  were  alfo  prefcribed. 
But  as  her  complaints  did  not  yield  to  thefe  remedies,  I  was  called 
on  December  26th,  after  fhe  had  been  ill  about  ten  days  j  at  which 

4X2  time 

*  Read  Feb.  i6.  1758.- — Vide  Phil,  Tran.  vol.  50.  part  2.  p.  569* 
f  See  above,  p.  241. 
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time  her  pulfe  beat  from  9  *5  to  100  times  in  a  minute,  but  was  not 
fuller  than  natural.  I  ordered  her  to  lofe  feven  or  eight  ounces  more 
of  blood,  which,  like  the  former,  was  hzy  ;  and  next  day,  finding 
no  abatement  of  her  complaints,  I  advifed  a  blifter  to  be  applied, 
in  the  evening,  to  that  part  of  her  right  fide  which  was  pained. 
Next  morning,  when  the  blifter  was  removed,  the  pain  of  her  fide 
was  gone,  and  her  pulfe  beat  only  88  times  in  a  minute,  and  in  two 
days  more  it  came  dov/n  to  78.  However,  after  the  bliftered  part 
became  dry,  the  pulfe  rofe  in  one  day’s  time  to  96,  and  continued 
betv^een  that  number  and  90  for  four  days  ;  after  which  I  ordered 
a  large  blifter  to.  be  put  between  her  flioulders.  When  this  plafter 
was  taken  off,  her  pulfe  beat  under  90  times  in  a  minute;  and  next 
day  it  fell  to  76,  and  the  day  after  to  72.  The  cough  and  other 
fymptoms,  which  were  relieved  by  the  fir  ft  blifter,  were  quite  cured 
by  the  fecond.. 

II.  John  Graham  bookbinder  in  Edinburgh,  aged  thirty-feveriy 
of  a  thin  habit  of  body,  formerly  fubjedt  to  coughs,  and  thought 
to  be  in  danger  of  a  phthifts  pulmonal'is^  having  expofed  himfelf  un¬ 
warily  to  cold  in  the  night-time,  was,  about  the  end  of  January 
feized  with  a  bad  cough  and  feveriihnefs  ;  for  which  he  was 
blooded,  and  had  a  diaphoretic  julep,  a  pedloral  decodcion,  and  a 
mixture  with  gum.  ammoniamm  and  acetiim  fcill'iticiim^  given  him 
by  Mr  James  Ruflel,  furgeon-apothecary  in  this  place.  On  the 
1 2th  of  February,  after  he  had  been  ill  above  a  fortnight,  I  was  de- 
fired  to  vifit  him.  He  feemed  to  be  a  good  deal  emaciated ;  his 
eyes  were  hollow,  and  his  cheeks  fallen  in :  Fie  was  almoft  cbn- 
ftantly  in  a  fweat ;  coughed  frequently,  and  fpit  up  a,  great  quan¬ 
tity  of  tough  phlegm,  fomewhat  refembling  pus:  His  pulfe  beat 
from  1 1 2  to  1 1 6  times  in  a  minute.  In  this  condition  I  ordered  im¬ 
mediately  a  blifter  to  be  applied  between  his  flioulders,  which  lef- 
fened  in  fome  degree  his  cough  and  fpittlng,  as  well  as  the  frequen¬ 
cy  of  his  pulfe ;  but  the  bliftered  part  no  fooner  began  to  heal,, 
than  he  became  as  ill  as  before,  and  continued  in  this  bad  way 
nine  or  ten  days,  gradually  wafting  with  continued  Iweats,  and  a 
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great  fpitting  of  a  thick  mucus.  During  this  dine  he  ufed  tlnHura 
rofaruruy  and  the  mixture  with  gum,  ammon.  and  acet.  fcillit,  with¬ 
out  any  fenfible  beilefit,  and  had  iix  ounces  of  blood  taken  away, 
which  was  very  watery,  and  the  crajfamentum  was  of  a  lax  texture. 
In  this  alinoft  defperate  condition,  another  blifler,  larger  than  the 
former,  v/as  put  between  his  flioulders,  which  remarkably  lelTened 
his  cough  and  fpitting,  and  in  two  or  three  days  reduced  his  pulfe 
to  96  ftrokes  in  a  minute.  After  this  he  continued  to  recover  flow- 
ly,  without  the  alTiftance  of  any  other  medicine,  except  the  thiBura- 
rofarurn,  and  the  mixture  with  gum.  ammon.  and  acet.  Jlillit.  and  at 
prefent  he  enjoys  good  health. 

III.  Mrs  - ,  aged  upwards  of  forty,  who  had  for  feveral  years^ 

been  fubjedl  to  a  cough  and  fpitting  in  the  winter-months,  was,  in. 
October  1 756,  feized  with  thofe  complaints  in  a  much  greater  de¬ 
gree  than  ufual  ;  to  remove  which  flie  was  blooded,  and  got  fome 
attenuating  and  pectoral  medicines  from  Mr  John  Balfour,  furgeon- 
apothecary  in  Leith.  I  ^vas  called  on  November  i  ith,  after  flie 
had  been  ill  feveral  weeks,  and  found  her  in  a  very  unpromifing 
condition.  She  had  a  frequent  and  fevere  cough,  with  great  fliort- 
nefs  of  breath  and  a  w^heezing  ;  her  lungs  feemed  to<be  quite  ftuiT- 
ed  with  phlegm,  of  which  flie  fpit  a  vaft  quantity  every  day,  and 
of  fuch  an  appearance,  that  I  was  apprehenfrve  it  was,  in  part  at 
lead,  truly  purulent.  When  flie  fat  up  in  a  chair,  her  pulfe  beat 
above  130  times  in  a  minute.  She  had  a  conflderable  thirft,  and 
her  tongue  was  of  a  deep  red  colour,  vdth  a  begiiiniiig  aphthous 
erufl  on  fome  parts  of  it.  She  was  fo  weak,  and  her  pulfe  fo  feeble, 
that  there  was  no  place  for  further  bleeding  :  A  blifler  was  there¬ 
fore  applied  to  her  back,  November  iith,  which  fomewhat  lowered 
her  pulfe,  and  leffened  the  fliortnefs  of  breathing  and  quantity  of 
phlegm  ill  her  lungs.  November  i6ch,  a  fecoiid  blifler  was  laid  to- 
her  flde,  which  gave  her  flill  more  fcnflble  relief  than  the  former, 
and  reduced  lier  pulfe  to  1 14  ftrokes  in  a  minute.  November  25th3 
a  third  blifler  was  applied  to  her  back,  by  which  her  cough  and 
wheezing  were  rendered  conflderably  eafier,,  and  the  phlegm  which’ 
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flie  fpit  up,  loft  its  purulent  appearance,  became  thinner,  more  fro¬ 
thy,  and  was  much  lefs  in  quantity.  Her  pulfe  beat  now  only  104 
times  in  a  minute.  After  this  her  cough  and  fpitting  increafing  a- 
gain,  die  had,  on  the  20th  of  December,  a  fourth  blifter  applied  to 
her  back,  which,  like  the  former,  did  her  great  fervice.  Her  flo- 
inach  being  extremely  delicate,  I  fcarce  ordered  any  medicines  for 
her  all  this  time,  except  a  cordial  julep,  with  fpir,  volat.  oleof,  tinc- 
'  ture  of  rhubarb  as  a  laxative,  and  a  julep  of  aqu.  rofar,  acet.  *uin, 
alb,  and  fyr.  halfam,  of  which  laft  fhe  took  two  table-fpoonfuls  twice 
or  thrice  a-day  in  a  quarter  of  a  pint  of  lint-feed  tea.  After  the 
fourth  blifter,  die  drank  for  fome  time  a  cup-full  of  infiifum  ama- 
rim  twice  a-day,  and  continued  to  recover  dowly  :  And  tho’  during 
the  remaining  part  of  the  winter  die  was,  as  ufually,  a  good  deal 
troubled  with  a  cough,  yet  in  the  fpring  die  got  free  from  it,  and 
is  now  in  her  ordinary  health. 

IV.  Christian  M’E wen, aged  twenty-one, had  laboured  under 
a  cough,  thick  fpitting,  pain  of  her  bread;,  and  pains  in  her  ddes  af¬ 
fecting  her  breathing,  for  about  a  twelvemonth  :  And  after  getting, 
by  proper  remedies,  in  a  good  meafare  free  from  thofe  complaints, 
her  cough,  from  catching  a  fredi  cold,  increafed  to  a  greater  degree 
than  ever,  became  hard  and  dry,  and  was  attended  with  a  con- 
Itant  clifEculty  of  breathing,  pain  in  her  left  dde,  and  headach.  Af¬ 
ter  having  been  feven  or  eight  days  in  this  condition,  die  was  ad¬ 
mitted  into  the  Royal  Infirmary,  January  9th,  1757.  As  her  pulfe 
was  fmall,  tho’  very  quick,  viz.  beating  130  in  a  minute,  I  thought  it 
iinneceffary  to  bleed  her,  as  from  former  experience  I  did  not  doubt 
but  that  bliftering  alone  would  relieve  her  ;  I  ordered,  therefore,  a 
large  blifler  to  be  applied  to  her  left  dde,  where  die  complained  of 
pain,  and  prefcribed  for  her  the  following  julep  : 

R- Aqu.  menth  fimp,  fpirit.  Minderer.  ana  unc.  iij.  acet.  fclllit.  unc.  i.  facchar. 
alb,  unc  ij.  Mifce;  cap.  coch.  ij .  ter  in  die. 

She  was  alfo  dedred  to  breathe  frequently  over  the  deam  of  hot  wa¬ 
ter,  and  to  drink  lintfeed-tea. 

January  loth.  Her  pulfe  beat  only  112  times  in  a  minute,  and 
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was  fomewhat  fuller  thaa  on  the  9th.  The  blifter  was  not  re¬ 
moved  till  late  in  the  evening,  and  made  a  plentiful  difcharge.  The 
cough  having  been  fo  fevere  laft  night  as  to  keep  her  from  deep,  I 
ordered  her  the  following  anodyne  draught : 

R.  Spirit.  Minderer.  unc.fs.  acet.  fcillit.  drach.  i.  fyr.  papav.  alb.  drach.  vi.  Mifcc  j 
cap.  hor.  fomni. 

Jan.  nth.  The  cough  eaher  laft  night  ;  difficulty  of  breathing 
lefs  ;  pulfe  loS  in  a  minute.  Ordered  the  anodyne  draught  to  be 
repeated,  and  the  ufe  of  the  julep,  with  acet.  fciUit,  to  be  conti¬ 
nued. 

Jan.  1 2th.  Pulfe  flower  ;  cough  and  pain  of  the  fide  eafler;  but 
ftill  complains  of  a  headach. 

Jan.  13th.  Pulfe  94  in  a  minute  ;  cough  continues  eafter  in  the 
night,  but  is  troublefome  in  the  day-time. 

Jan.  14.  Every  way  better  ;  pulfe  only  80  in  a  minute.  As  her 
cough  is  ftill  bound,  ordered  her,  befides  the  medicines  above  men¬ 
tioned,  a  pefloral  decocftion  of  rad,  alth,  <i^c, 

Jan.  15th.  Cough  and  other  complaints  in  a  great  meafure  remo¬ 
ved  :  Pulfe  65  in  a  minute. 

From  this  time  her  cough  gave  her  little  trouble  ;  but  on  the  i8th 
flie  complained  of  a  pain  in  the  epigaftrium,  with  ficknefs  at  fto- 
mach,  want  of  appetite,  and  a  giddinefs  in  her  head,  which  w'^ere 
confiderably  relieved  by  a  vomit,  infufum  amarum^  and  ftomachic 
purges  ;  and  were  almoft  wholely  cured  by  the  return  of  her  menfes 
on  the  5th  of  February,  after  an  interval  of  eight  weeks. 

V.  A  girl  twenty-one  months  old,  who  had  (December  1756)  a 
great  load  of  the  fmall-pox,  and  not  of  a  good  kind,  with  a  cough 
and  obftrudled  breathing,  was,  on  the  feventh  day  from  the  erup¬ 
tion,  bliftered  on  the  back  ;  by  which  the  pulfe  was  leflened  from 
200  to  136  ftrokes  in  a  minute.  Next  day  her  legs  were  alfo  blifter¬ 
ed,  and  the  pulfe  thereby  fell  to  136.  But  the  child’s  lungs  being 
much  oppreffed,  and  her  throat  being  fo  full  of  puftules  that  £he 
could  fcarce  fwallow  any  thing,  fhe  died  towards  the  end  of  the 
ninth  day. 
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I  could  add  feveral  other  cafes  of  the  remarkable  efFedls  of  bli- 
flers,  in  lelfcning  the  quicknefs  of  the  pulfe  in  coughs  attended 
with  fever,  pain  in  the  f  de,  and  pituitous  infardlion  of  the  lungs  : 
but  thofe  above  may  be  fufficient  to  put  this  matter  out  of  doubt, 
as  vsTcll  as  to  remove  any  prejudice  that  may  flill  remain  againd  the 
free  ufe  of  fo  efficacious  a  remedy. 

In  a  true  peripneumony,  efpecially  where  the  inflammation  is 
great,  repeated  bleeding  is  the  principal  remedy,  and  bliflers  early 
applied  are  not  fo  proper.  But  when  the  peripneumony  is  of  a 
mixed  kind ;  when  the  lungs  are  not  fo  much  inflamed  as  loaded 
with  a  pituitous  matter  ;  when  bleeding  gives  but  little  relief ; 
when  the  pulfe,  tho’  quick,  is  fmall  ;  when  the  patient  is  little  able 
to  bear  evacuations,  and  the  difeafe  has  continued  for  a  confider- 
able  time  :  In  all  thefe  cafes  bliflering  will  produce  remarkable  good 
eflecls,  and,  far  from  increafing,  will  generally  lelTen  the  frequen¬ 
cy  of  the  pulfe  and  fever  more  fpeedily  than  any  other  remedy. 

On  the  other  hand,  when  the  fever  and  frequency  of  the  pulfe 
proceed  from  a  true  inflammation  of  the  lungs,  from  large  ob- 
fliructions  tending  to  fuppuration,  or  from  an  open  iflcer  in  them, 
bliflers  will  be  of  lefs  ufe,  nay,  fometimes  will  do  harm,  except  in 
the  lafl  cafe,  when  they,  as  well  as  ifliies  and  fetons,  are  often  be¬ 
neficial,  tho’  feldom  able  to  compleat  a  cure.  But  as  in  pituitous 
infarctions  of  the  lungs,  with  cough  and  fever,  repeated  bliflers 
applied  to  the  back  and  fides  are  far  preferable  to  iflhes  or  fetons,  fo 
thefe  lafl  feem  mofl  proper  in  an  open  ulcer  of  the  lungs.  The  former 
make  a  greater  and  more  Bidden  derivation,  and  are'  therefore  ad¬ 
apted  to  acute  cafes  ;  the  latter  adl  more  flowly,  but  for  a  much 
lon.o-er  time,  and  are  therefore  bed  fuited  to  chronic  difeafes.  Fur- 
ther,  while  bliflers  evacuate  chiefly  the  ferous  humours,  ilTues  and 
fetons  generally  difeharge  true  purulent  matter,  and  on  this  account 
may  be  of  greatefl  fervice  in  internal  ulcers. 

In  what  manner  bliflers  may  leflen  the  fever  and  frequency  of 
the  pulfe,  attending  internal  inflammations,  I  have  elfewhcre  en¬ 
deavoured  to  explain  ;  and  fliall  only  add  here,  that  in  the  cales 

above 
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above  recited,  where  the  quick  pulfe  and  feverifhnefs  proceeded 
more  from  a  pituitous  infardlion  than  a  true  inflammation  of  the 
lungs,  blifters,  by  relieving  this  organ,  in  fome  meafure,  of  the  load 
of  humours  opprefling  it,  would  render  the  circulation  thro’  its  vefiels 
freer,  and  confequently  leffen  the  quicknefs  of  the  pulfe,  and  other 
feverifli  fymptoms. 

It  may  not,  however,  be  improper  briedy  to  point  but  the  reafon 
why  blifters,  which  have  been  obferved  to  be  remarkably  efhca- 
cious,  even  when  early  applied,  in  pleurifies  are  lefs  fo  in  true  pe- 
ripneumonies.  This  difference,  I  imagine,  may  be  accounted  for 
from  there  being  no  immediate  communication  between  the  pulmo¬ 
nary  vefTels  and  thofe  of  the  fides  and  back,  to  which  the  blifters 
are  applied  ;  whereas  the  pleura  and  intercoftal  mufcles  are  fur- 
niflied  with  blood-veftels  from  the  intercoftal  arteries,  which  alfo 
fupply  the  teguments  of  the  thorax:  £b  that  while  a  greater  flow 
of  ferous  humours,  and  alfo  indeed  of  red  blood,  is  derived  into 
the  vefTels  of  the  external  parts,  to  which  the  veficatories  are  ap¬ 
plied,  the.  force  of  the  fluids  in  the  vefTels  of  the  inflamed  pleura^ 
or  intercoftal  mufcles,  muft  be  conflderably  leflened..  Further,  as 
the  intercoftal  mufcles  and  pleura  are,  as  well  as  the  teguments  of 
the  thorax,  fupplied  with  nerves  from  the  true  intercoftals,  blifters 
applied  to  the  back  and  fides  may  perhaps,  on  this  account,  alfo 
have  a  greater  efFebl  in  relieving  inflammations  there  than  in  the 
lungs,  which  have  nerves  from  the  eighth  pair,  and  from  the  inter- 
coftals  improperly  fo  called. 

Edinburgh,  May  23d, 

1757- 

♦  Dr  Pringle’s  Obfcrvations  on  the  difeafes  of  the  army,  part  3. chap.  2. 
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Extrad  of  a  Letter  from  Dr  WHYTT,  ProfefTor  of  Medicine  in 
the  Univerfity  of  Edinburgh,  and  F.  R.  S.  to  Dr  PRINGLE, 

F.  R.  S. 

Edinburgh ^  Nov.  loth,  i*]S7* 

w  HAT  you  remark  with  regard  to  blifters  being  freely  ufed 
by  the  phyficians  at  London,  in  the  cafes  mentioned  in  the 
paper  I  laft  fent  you,  is  very  juft,  and  indeed  what  I  knew.  But  al- 
tho’  their  efficacy  in  fuch  circumftances  is  now  generally  acknow¬ 
ledged  both  in  England  and  Scotland,  yet  I  do  not  remember  that 
their  remarkable  quality  in  leftening  the  quicknefs  of  the  pulfe  has 
been  particularly  attended  to.  This,  therefore,  I  thought  it  might 
not  be  amifs  to  afeertain  by  a  few  careful  obfervations. 

I  agree  intirely  with  you,  as  to  the  ufe  of  blifters  in  fevers ;  be¬ 
ing  of  opinion,  that  when  there  is  no  particular  part  obftruded  or 
inflamed,  they  are  of  little  fervice,  and  fometimes  hurtful,  unlefs 
perhaps  towards  the  end,  when  the  pulfe  begins  to  fink.  Nay,  in 
fevers,  where  the  fubftance  of  the  brain  is  affeded,  and  not  its  mem¬ 
branes,  I  have  never  found  any  fenfible  benefit  from  blifters  :  And 
I  always  fufped  the  brain  itfelf  afleded,  when  a  fever  and  delirium 
come  on  without  any  preceding  head-ach,  or  rednefs  in  the  tunica 
albuginea  of  the  eyes.  This  kind  of  fever  I  have  met  with  feveral 
times,  and  have  obferved  it  to  be  generally  fatal. 


O  B  S  E  R- 


OBSERVATIOl^S 


ON  THE 


DROPSY 


In  the  BRAIN. 


Never  before  publifiiecL 


4Y  2 


-  1  , 

■'“if  " 

]^r 

. 

'■  '  .  ■  r  ,>^ 

1  V  ^  '  .1  '  • 

, 

I 

'*  • 

V ,  • 

• 

b 

:  '  ‘ "  '  -''^.  .  •?* 

_• 

»  A  \ 

Vi  ■• 

.4  .  * 

■  ^  !:  ■  ;f  ^ 

V  ^  ■  -'■ 

>■ .  ■ 

it*.': 

*  \ 

■M  „  - 

;~'v 

1 

t 

1 '  '  •  ' 

IL  V 

f ' 

■  •  r 

'  •  * 

• 

'  % 

• 

t’Z 

y>  .  '1 

• 

r 

f  ^ 

’  <  *'  ■  » 
f  '  '  * 

:‘‘l  ->«.  ' 

( 

> 

:  -ii 

* 

1 4.  V  a  *  t  i*'  1  *  •* 

,‘  ‘  { 

<1 

»  .  ■*•► 

> 

\  ^;. ' 

"M. 

e 

\ 

\  .  V: 

/"if: 

1 

-'^■'  •  '?i'. 

,■•«■  4».^' 

a 

0\ 

rt: 

•  1 

•“  ;'i '  - , 

y'v>  "•■ 

f 

k ' 

1  c^y-  - 

^  * 

.X 

r 

*  •  t 

« * 

▼  -  •  i 

^  :  '  t 

.••  • 

-r'-  ■■ 

> 

•  *.  *  V 

-WT 

f  ?j  ,  * 

•’ 

• 

'  ■  i'u,  . 

*  4  ' 

T  ' 

■^.•*- 'I''- *■■'■’  l^i 

>' 

~ 

'■  ' 

•»'  . 

ii 

^<Sr 

■  r  ■  ‘ 

e 

.$  ^ 

-p  * 

#  *- 

'm: 

/  '■  • ' 

•  A 1  i/*  '- 

•  .  .  -  ^:/ 

;-M  ■/  '’•:•  •%•'■' 

:  :h,  ,_H.a  T.^f  VI 

.>1'! 

<>■  - 

' 

vJ  '"  '. 

% 

•  «* 

■  *.J 
■  V.sA' 

k 

> 

i/x':  * 

m  .  •» 

<  ■ 

* 

t 

•  ^-  w  .  ' 

■k  •"  ■  ‘  W  ^ 

.  ^  ■  .-  i 

!s^  • 

>  ■ 

''  ■  •  “  *.  .  *■  f 

v:'^^;i-'?v’-  ••*4if  ^; 

^  ’•  ■ 

^.,»  ',  =,..  •  V  ..  ^ 


m'~:  '^■' 

W:;-  - ‘  ■  ,  '*  ,  -  ,  i;.  ■'  .D  .;  ■■.'■*;■■.  ■'~','ti 


^  J:,.V 


I  1. 


\  .  ’-  -i 


*  ' 


J-  * 

.'T- 


*  '  I 


'  ,  V  4-*-^  *  • 

*  J'* 


♦  *  * 

- 


..  \  3' • 


zh  • 


'  ^  '  ■?  ■  ^,.~ 


;  :> 


.  'i^V' 


K”),  '  .  ' 


#• 

•'^r'tjsi'.  li'-'iM 


kv/ 


+'  '«> 


^  ;  '  ^v  i.  .  ,^ 

*-v 


XT*# 

>',.■••  .I..-! 


'•<;,-i''^i _ 1,  i"'.,* 

.  *  >  • '  .-t  ' 


W  - 

>’  ♦  ■  ‘  '■'  '■  * 

'•  •,^'  •:r.d]  '  '  > 


'  ^  «• 


.  i:>'  r 


' ,» 


.0 


*  *  I, 


*- 


1  .  .  cfr'---^^'.rf.  f.  i  . 

s.  ■  ,  / 

■  ,  ■*^'  . .  •  »i  i 


OBSERVATIONS 


.ON  THE 


Moft  frequent  Species  of  the  Hydrocephalus  Internus, 


VIZ. 

The  DROPSY  of  the  Ventricles  of  the  BRAIN. 


T  HE  hydrocephalus,  or  dropfy  of  the  head,  is  either  external 
or  internal.  The  former  has  its  feat  in  the  cellular  fubflance, 
between  the  fkin  and  the  pericranium,  or  between  this  membrane 
and  the  fkull.  In  the  internal  hydrocephalus,  the  water  is  fome- 
times  colledled  between  the  cranium  and  dura  mater,  or  between  this 
laft  and  the  pia  mater ;  but  moft  commonly  it  is  found  in  the  ven¬ 
tricles  of  the  brain,  immediately  below  the  corpus  callofum :  And 
this  is  not  only  the  moft  frequent  and  fatal  fpecies  of  the  hydroce¬ 
phalus,  but  alfo  that  with  which  medical  writers  feem  to  have  been 
leaft  acquainted. 

Hippocrates,  in  his  fecond  book  de  morhis,  has  enumerated 
the  figns  of  water  in  the  brain,  as  his  words  have  been  rendered 
by  all  the  tranflators.  But  iin  eyxe(pa?ioj  more  properly  fignifies 
7/pon  than  in  or  within  the  brain  ;  and  that  Hippocrates  only 
fpeaks  here  of  water  lodged  between  the  dura  mater  and  brain,  can 
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fcarcely  be  doubted,  fince  he  propofes  to  evacuate  it,  by  making  a 
perforation  in  the  upper  part  of  the  cranium^  -zs-poi  rou  eyy.e<f>ct?iou  ; 
which  operation  could  have  been  of  no  ufe,  had  the  water  been 
contained  within  the  brain  itfelf. 

Cels  us  has  only  mentioned  briefly  the  hydrocephalus  ext  emus  ^ 
or  dropfy  of  the  teguments  of  the  head  Aetius  and  Paulus 
jEgineta  go  a  little  farther  ;  for  when  they  treat  of  this  difeafe^ 
they  obferve  that  water  is  fometimes  found  between  the  fkull  and 
the  membranes  of  the  brain. 

H  lERONYMUs  Mercurial  IS,  who  flourilhed  in  the  beginning 
of  the  fixteenth  century,  mentions  the  colledlion  of  water  in  the 
ventricles  of  the  brain  as  a  thing  that  may  poflibly  happen  ;  but 
adds,  that  in  fuch  a  cafe  an  apoplexy  mull  be  the  confequence 

We  peer  has  collcdled  feveral  cafes  from  different  authors,  in 
which  water  was  found  in  the  cavities  of  the  brain  J  ;  and  the  ce¬ 
lebrated  Boerhaave  mentions  fuch  a  diforder  as  one  fpecies  of  the 
hydrocephalus  f|.  But  none  of  thefe  authors,  nor  indeed  any  other 
that  I  have  met  with,  who  wrote  before  them,  have  favoured  us 
with  the  figns  by  which  we  may  diflinguifh  a  dropfy  of  the  ven¬ 
tricles  of  the  brain  from  other  difeafes  affedling  that  organ. 

M.  Peti  T,  in  a  fliort  paper  on  the  Jy}>drocephalus,  publifhed  in  the: 
Memoirs  of  the  academy  of  fciences  for  the  year  1718,  obferves, 
that  in  all  the  bodies  which  he  had  opened,  he  never  found  water 
any  where  within  the  cranium,  but  in  the  ventricles  of  the  brain 
and  therefore  fuppofes  the  other  fpecies  of  internal  hydrocephali  to 
be  very  rare. 

The  fymptoms  of  a  dropfy  in  the  cavities  of  the  brain,  accord¬ 
ing  to  that  juflly  efleemed  author,  are,  in  the  beginning,  flight 
convulfions  of  the  mouth  and  eye-lids,  biting  of  the  lips,  grinding 
or  the  teeth,  and  picking  of  the  nofe,  as  in  the  cafe  of  worms.  The 
patients  are  either  coftive  or  have  a  purging,  and  fometimes  a  vo¬ 
miting, 

•  De  noedidna,  lib  4.  cap.  a, 

t  Opufcula  aurea,  lib.  dc  raorb  puerorum. 

H  1  apopleftlcorum. 

1]  Bo  rh  rtve  Aphor'fm.  §  1218. 
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mitlng.  They  are  more  or  Icfs  drowfy,  according  to  the  quantity 
.of  water  within  the  brain.  They  grow  languid,  feeble,  fad,  and 
pale  ;  the  eyes  look  dull,  the  pupil  dilates,  the  futures  of  the  Ikull 
open,  and  its  bones  become  fbft.  The  forehead  rifes,  the  eyes 
feem  to  be  protruded  out  of  their  orbits,  the  head  fwells  fo  as 
fometimes  to  burft,  and  the  patient  dies  foon  after. 

Alt  ho’  this  account  of  the  fymptoms  of  the  hydrocephalus  inter- 
nus  be  much  more  juft;  than  what  is  to  be  met  with  in  any  author 
before  M.  Petit ;  yet  flill  it  is  fo  far  incompleat,  that  I  may  venture 
to  fay,  that  it  will  not  be  found  fufficient  to  diftinguifh  a  dropfy 
within  the  brain,  unlefs  when  it  is  attended  with  a  fwelling  in  the 
head. 

M.  Petit  mentions  flight  convulfions  of  the  mouth  and  eye¬ 
lids  in  the  beginning ;  whereas  I  have  never  feen  any  convulfions 
till  towards  the  end.  He  fays,  the  patients  are  always  more  or  lefs 
drowfy ;  but  I,  on  the  contrary,  have  often  obferved  them  more 
^watchful  at  firfl,  altho’  in  the  advanced  Rate  they  not  only  be¬ 
come  drowfy  but  comatofe.  He  informs  us,  that  he  never  faw  the 
water  colledled  any  where,  but  in  the  ventricles  of  the  brain.  Now, 
were  this  the  cafe,  it  is  certain  that  the  opening  of  the  futures  and 
fwelling  of  the  head  could  not  happen  but  to  the  youngefl:  infants, 
who,  by  the  bye,  are  not  fb  fubjedl  to  this  kind  of  hydrocephalus  as 
children  of  two  years  old  and  upwards  ;  for,  of  about  twenty  pa¬ 
tients  whom  I  have  feen  die  of  this  diftemper,  one  only  was  under 
iialf  a  year  old,  the  refl  between  two  and  fixteen  ;  who  all  went  off 
without  any  fwelling  of  the  head,  opening  of  the  futures,  or  pro- 
trulion  of  the  eyes. 

Lastly,  M.  Petit  has  taken  no  notice  of  the  averfion  to  light, 
fquinting,  the  variations  of  the  pulfe,  and  the  degree  of  feverifh 
heat,  which,  as  we  fhall  afterwards  fee,  are  the  furefl  diagnoftics 
of  the  difeafe. 

M.  LE  Dr  AN,  who  wrote  after  M.  Petit,  has  deferibed  the 
hydrocephalus  internus  in  fuch  a  manner  as  would  make  one  be¬ 
lieve  he  had  never  feen  the  diftemper,  except  when  it  happened 

to 
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to  be  joined  to  a  collection  of  water  between  the  cranium  and 
■Jprain 

*  Dr  Donald  Monro,  in  his  treatife  of  the  dropfy,  has  well  enu¬ 
merated  the  feveral  kinds  of  the  hydrocephalus :  But  by  the  fymp- 
toms  he  mentions,  of  the  internal  kind,  we  fhall  be  hardly  able  to 
didinguiili  it  from  feveral  other  diforders  of  the  brain,  as  he  himfelf 
has  very  juflly  remarked. 

It  may  feem  ftrange,  that  a  dropfy  of  the  ventricles  of  the  brain,, 
which  in  our  days  fo  frequently  occurs,  fhould  have  been  altoge¬ 
ther  unknown  to  the  ancients,  and  fo  little  attended  to  by  moft  of 
the  moderns.  The  reafon  may  be,  that  thofe  patients  who  were 
carried  off  by  this  difeafe  have  been  generally  fuppofed  to  die 
of  a  fever  ending  in  a  coma  ;  and  in  fuch  cafes  the  head  is  feldom 
opened. 

Alt  ho’  a  dropfy  of  the  ventricles  of  the  brain  does  very  rarely 
occafion  any  opening  of  the  futures,  or  fwelling  of  the  head  f  ;  yet  in 
moft  cafes  it  may  be  eafily  diftinguiftied  from  every  other  diforder, 
by  the  following  fymptoms,  wdiich  with  the  greateft  care  I  have 
colleded,  in  attending  about  twenty  patients  in  this  difeafe. 

An 


*  Set  Ilk  Operations  in  furgery,  article  of  the  Dropfy."’, 

f  Ve  SAL  I  us  gives  an  account  of  a  child  of  two  years  old,  whofe  head  was  greatly  en'»- 
larged,  and  in  the  ventricles  of  whofe  brain  he  found  nine  pounds  of  water  :  But  this  is  an 
extraordinary  cafe ;  and  it  is  probable  the  water  began  to  be  colledled  foon  after  the  child's  birth, 
and  before  the  futures  of  the  fkull  could  offer  any  confiderable  refiftance  to  its  preffure.  I 
fhall  only  add  here,  that  I  have  not  only  never  obferved  any  increafe  of  the  fize  of  the  head 
in  the  fpecles  of  hydrocephalus  of  which  I  now  treat,  but  that  it  is  an  error,  though  a  com¬ 
mon  one,  to  imagine,  that  thofe  children  w’ho  have  big  heads  are  moft  liable  to  this  difeafe; 
for  of  all  thofe  whom  I  have  attended,  few  or  none  were  remarkable  for  the  largenefs  of 
tiielr  head,  but  feveral  had  been  very  fprightly,  and  of  a  delicate  make. 
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An  Account  of  the  SYMPTOMS  in  the  DROPSY  of  the  Ven¬ 
tricles  of  the  BRAIN. 

FIRST  STAG  E. 

ILDREN  who  have  water  in  the  ventricles  of  the  brain  begin 
to  have  many  of  the  following  fymptoms,  four,  five,  or  fix 
weeks,  and  in  fome  cafes  much  longer,  before  their  death. 

At  firfl  they  lofe  their  appetite  and  fpirits ;  they  look  pale,  and 
fall  away  in  flefh ;  they  have  always  a  quick  pulfe,  and  fome  de¬ 
gree  of  fever.  In  fome  cafes  I  have  feen  a  hydrocephalus  attended 
with  a  confiderable  degree  of  fever, which  had  frequent  remiffionSjbut 
without  any  order  or  regularity  :  In  other  cafes  the  paroxyfms  came 
on  pretty  regularly  in  the  evening,  and  then  the  difeafe  was  taken 
for  a  flow  irregular  nervous  fever,  or  for  one  occafoned  by  worms. 
At  this  time,  in  children  of  five  years  and  upwards,  I  have  found 
the  pulfe  at  a  hundred  and  ten,  in  others  at  a  hundred  and  twenty, 
and  in  a  few  cafes  at  a  hundred  and  thirty,  or  even  at  a  hundred 
and  forty  ftrokes  in  a  minute  j  but  rarely  ever  fo  full  as  to  indicate 
bleeding. 

In  others  the  quicknefs  of  the  pulfe  and  heat  of  the  fkin  were 
not  fo  confiderable;  but  I  do  not  remember  to  have  feen  any  pa¬ 
tient  who  had  not  fome  degree  of  fever  in  this,  which  I  call  the 
£rft  Rage  of  the  difeafe. 

.  While  the  feveriflinefs  continues  or  increafes,  they  lofe  their  ap¬ 
petite  more  and  more;  their  tongue  is  often  white,  fometimes  it  is 
remarkably  clean,  and  towards  the  end  of  the  difeafe  acquires  an 
aphthous  rednefs.  They  are  thirRy,  and  frequently  vomit  once  or 
twice  in  a  day,  or  once  in  two  days.  They  complain  of  a  pain  in 
the  crown  of  their  head,  or  in  the  forehead  above  their  eyes.  They 
are  commonly  coRive,  tho’  fometimes  they  have  returns  of  a  loofe- 
iiefs.  When  bound,  they  are  not  eafily  moved  by  a  purge  ;  fome¬ 
times  they  are  troubled  with  gripes.  Their  fpirits  being  low,  they  in- 
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dine  moftly  to  lie  in  bed,  altho’  they  are  often  more  difpofed  to 
watching  than  to  fleep.  They  cannot  eafily-  bear  the  light,  and 
complain  when  a  candle  is  brought  before  their  eyes.  They  are  ob- 
ferved  to  pick  their  nofe,  and  in  their  deep  to  grind  with  their 
teeth,  as  in  the  cafe  of  worms. 

These  are  the  fymptoms  of  the  firfl:  Rage,  during  which  it  is 
very  hard  to  diftinguilh  this  dropfy  of  the  brain  from  a  flow  irre¬ 
gular  fever  occafioned:  by,  worms,  by  fome.  other  diforder  in  the 
bowels,  or  by  fome  other  caufe.  Iia  the  fecond  flage,  the  fymptoms 
enable  us,  with  fome  certainty,  to<  difcover  the  nature  of  the  ail¬ 
ment.  But  before  I  proceed  to  enumerate  them,, I  Ihall  juR  obferve, 
that  I  never  had  but  two  patients  who  had.  not  the  vomiting  during 
either  the  firfb  or  fecond  Rage.  One  of  thefe.  was.  a  girl  of  eight 
years  of  age,  who,  tho’  flie  had  an,  averfiou  to  food,' yet  never  tlirew. 
it  up  but  once,  and  that  was  on.  the  third  day  before  her  death 
nor  did  fhe  ever  complain  of  a  headach  till  twelve  or  fourteen  days 
before  flie  died  whereas  this  laR  fymptom,  for  tha  moR  part,  he- 
sins  three  or  four  weeks,  and  in  fome  cafes  feveral  months,  before 
the  end  of  the  difeafe  :  She  alfo  could  bear  the  light  better  than  a>« 
ny  I  have  feen.  The  other,  who  had  no  vomiting,  was  a  boy  of  e- 
leven  years ;  he  had  little  headach,  altho’  he  lay  much  in  bed,  and 
did  not  like  to  be  moved.  But  in  general,  the  vomiting  once  or 
twice  a-day,  or  once  in  two  or  three  days,  the  headach  and  the 
averfion  to  light,  are  the  fymptoms  which  in  the  RrR  Rage  of  this 
kind  of  hydrocephalus  characlerize  it  moR. 


The  Symptoms  of  the  SEC  ON D' STAGE. 

I  dkte  the  beginning  of  the  fecond  Rage  from  the  time  the  pulle^ 
from  being  quick  but  regular,  becomes  flow  and  irregular.  This 

fome- 

*  The  headach  not  only  in  this,  but  the  fucceeding  ftages,  is  in  fome  moderate,  in  others 
fevcre  ;  in  which  laft  cafe,  it  is  always  eafieft  in  the  morning  .and  worft  at  night ;  and  ihefe 
patients  have  commonly  a  great  averfion  to  food,  ^ 
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fometlmes  happens  about  three  weeks,  often  a  fortnight  or  lefs, 
before  the  death  of  the  patient. 

this  ftage  the  pulfe  is  commonly  not  only  much  flower  than 
it  was  before,  but  often  more  fo  than  in  health.  In  a  girl  of  thir¬ 
teen,  the  pulfe,  which  for  a  fortnight  beat  above  a  hundred  times  in 
a  minute,  about  nine  days  before  flie  died,  fell  to  eighty-four,  next 
day  to  feventy,  and  the  day  after  to  fixty,  becoming  always  the 
more  irregular  the  flower  it  was.  In  a  youth  of  fixteen  the  pulfe, 
which  for  feveral  weeks  had  been  feverifh,  on  the  fifteenth  day  be¬ 
fore  his  death,  beat  only  fixty-eight  in  a  minute  j  two  days  after,  it 
fell  under  fixty,  and  once  to  fifty. 

A  boy  of  nine  years  of  age,  fifteen  days  before  he  died,  had  a 
pulfe  from  feventy  to  feventy-five  in  a  minute,  and  irregular.  In 
another  of  four  years,  the  pulfe  fell  to  eighty-eight  on  the  ninth  day 
before  his  end.  In  a  girl  of  feven  years  old,  on  the  fifteenth  or  fix- 
teenth  day  before  her  death,  the  pulfe  beat  a  hundred  and  fifty 
•times  in  a  minute ;  next  day,  it  became  flower  than  natural  and  ir¬ 
regular  ;  for  five  or  fix  days  after  this,  it  was  from  eighty  to  eigh¬ 
ty-fix  in  a  minute. 

In  two  other  children,  who  were  lefs  feverifli  in  this  fiage,  the 
pulfe  from  a  hundred  fell  below  eighty.  I  have  never  feen  a  patient 
with  water  in  the  ventricles  of  the  brain,  whofe  pulfe  did  not  come 
down  to  its  natural  ftate,  or  very  near  it,  except  one.  This  was  a 
girl  of  about  feven,  whofe  pulfe,  after  being  for  feveral  \^eeks  about 
a  hundred  and  thirty  in  the  forenoon,  and  a  hundred  and  forty 
in  the  evening,  a  fortnight  before  her  death,  fell  two  or  three  ftrokes 
under  a  hundred  ;  yet  neither  her  heat  nor  thirfl,  nor  other  com¬ 
plaints  abated,  altho’  her  pulfe  had  fallen  above  thirty  in  a  minute. 

In  this  diftemper  it  is  obfervable,  that  when  the  pulfe  is  nearly 
as  flow,  or  flower  than  natural,  it  is  always  irregular  or  unequal, 
both  as  to  the  flrength  and  the  interval  of  the  ftrokes.  When  it 
grows  quicker,  the  irregularity  leflens  ;  and  when  it  becomes  very 
quick,  it  is  then  moft  equal  and  regular.  Farther,  it  deferves  notice, 
that,  altho’  in  the  fecond’ ftage  the  pulfe  becomes  much  flower  than 
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it  was  before,  the  heat  of  the  fkin  continues  much  the  fame,  and 
fometimes  feems  rather  to  increafe. 

I  have  iniifled  the  longer  on  the  Rate  of  the  pulfe  in  this  period, 
as  from  thence  we  can  learn  the  fureft  diagnojlic. 

During  the  fecond  Rage,  moR  of  the  fymptoms  mentioned  in 
the  RrR  continue.  The  fick  are  then  unable  to  fit  up,  tho’  generalr 
ly  they  fieep  little,  till  towards  the  end  of  this  period,  when  they 
begin  to  grow  drowfy.  They  moan  heavily,  yet  cannot  tell  what 
ails  them.  Their  eyes  are  often  turned  towards  their  nofe,  or  they 
fquint  outwards,  and  fometimes  they  complain  of  feeing  objedts 
double.  Some,  towards  the  end  of  this  Rage,  grow  delirious,  and 
cry  out  in  a  wild  manner,  as  if  they  v;ere  much  frightened  :  About 
this  time  alfo,  or  later,  they  frequently  void  either  real  worms,  or 
fome  fubRance  like  worms  in  a  dilTolved  Rate  ;  yet  this>  difcharge 
gives  no  relief  to  the  patient,  and  only  helps  to  deceive  the  lefs  ex.- 
jperienced  pradlitioner  with  regard  to  the  nature  of  the  difcafe.  ' 

The  urine  in  this,  as  well  as  in  the  other  Rages,  varies  j,  it  has 
often  a  large  fediment,  fometimes  none  at  all ;  but  moR  common^ 
ly  it  depofites  one  of  a  light  confidence  and  a  white  colour.  In  fe*- 
veral  I  have  obferved  the  urine  have  a  large  furfuraceous  fediment,. 
till  within  a  few  days  Gf  their  death,  when  it  had  no  feparation.. 

The  breath  has  now,  but  efpecially  in  the  laR  Rage,  fuch  a  fick- 
ifli  and  ofTenfive  fmeil,  as  I  do  not  remember  to  have  obferved  in 
any  other  diRemper,  During  the  fecond  as  well  as  the  firR  Rage, 
the  patients  are  often,  for  fome  days,  or  parts  of  days,  much  eafier 
than  at  other  times. 


The  Symptoms  of  the  THIRD  STAGE. 

"When  the  pulfe  (which  for  fome  time  was  nearly  as  flow  or 
flower  than  in  a  healthful  Rate)  rifes  again  to  a  feverifli  quicknefs, 
and  becomes  regular,  the  third  and  laR  Rage  may  be  faid  to 
begin. 

This  change  in  the  pulfe  is  obferved  five,  fix,  or  feven  days  be¬ 
fore  death.  In  two  patients  only  the  pulfe  did  not  become  more 

frequent 
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frequent  till  two  days  before  they  died  ;  and  in  two  others  it  be¬ 
gan  to  grow  quicker  nine  or  ten  days  before  that  event. 

As  the  time  of  this  change  in  the  puhe  is  di&rent  in  dilFerent 
patients,  fo  is  the  degree  of  its  quickneis.  In  fome  it  riies  gradur 
ally  from  below  feventy,  eighty,  or  ninety  in  a  mkiute,  to  a  hundred 
and  twenty,  a  hundred  and  forty,  a  hundred  and  feventy,  and  fbmer 
times  above  two  hundred,  before  they  expire.  In  others  the  pulfe 
gets  up  more  fuddenly,  in  one  day  perhaps  from  a  hundred  to  a  hunr 
dred  and  fifty.  In  the  laft  flage,  after  the  pulfe  grows,  quicker,  it 
does  not  fceep-conflantly  to  the  fame  mealtire,  but  wilkbe  often  a  good 
deal  flower  for  part  of  a  day,  and  quicker  all  the  reft.  The  pulfe-  beats 
generally  falter  on  the  day  they  die  than*  at  any  time  before.  In  one 
of  thofe  whom  I  attended,  it'beat  above  two  hundred  and  ten  times  in 
a  minute.  I  never  knew  any  go  off  in  this  difeafe  whofe  pulfe  did 
not  rife  to  near  a  hundred  and  thirty  flrokes  in  that  time. 

In  the  third  flage,  the  patient,  v/ho- before  v/as-  little  difpofed  to 
fleep,^  becomes  then. drowfy  and  comatofe.  When  roufed,  he  utters 
only  a  few  incoherent  words,  and  appears- to  be  infenfible.  The 
beginning  of  the  coma  is  uncertain ;  it  is -often  about  the  end  of  thee 
fecond  flage  before  the  pulfe  grows  quicker  for  the  fecond  time 
but  in  a.  few  cafes  I  have  known  this  quicknefs  of  the  pulfe, come: 
on  before  the  patients  become  comatofe. 

Frequently  one  eye-lid.  lofcs  its-^motion,  and  afterwards  the: 
other  becomes  alfo  paralytic:.  About  this  time,  or  rather  fooner,  the. 
pupil  of  one  or  both  eyes  ceafes  to  contrad:,  and  remains  dilated* 
in  the  greatefl:.  light..  But  the  time  of  this  fymptom  varies  much  :  In 
fome  it  happens  five,  fix,  or  feven  days,  in  others  only  two  or  three, 
days,  before  they  die.  Three  or  four  days  before  the  death  of  a. 
boy  of  five  years  old,  I  was  furprifed  to  find  the  pupils,  which  had. 
been  much'  dilated  before;  no  larger  than  natural.  At  firft  I  flat¬ 
tered  my  felf,  that  the  diftemper  had  taken  fome -favourable  turn;, 
but  was  foon  undeceived  ;  for,  upon  giving  the  child  a  fpoonful. 
of  weak  cinnamon  water,  with  fome  drops- of  fpirltas  ‘volatilis-oleofus^, 
the  pupils  became  as  wide  as  they  had  been  the  day  before.  In  lefs. 
than  half  an  hour  after,  they  contrafled  again  ;  but  immediately  de¬ 
lated  upon  holding  fome  fpirit  oifaU  ammonlacus  to  liis  nofe.  F 
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have  fince  obferved  the  fame  interchanges  in  the  pupils  of  a  boy  of 
four  years  old,  on  the  third  day  before  he  died.  In  this  cafe  the 
pupils  not  only  were  enlarged,  by  giving  him  a  fpoonful  of  wine, 
or  holding  volatile  fpirits  to  his  nofe,  but  alfo  by  fo  finall  a 
Jus  as  my  lifting  up  his  eye-lids,  which  had  loft  all  their  motion, 
and  had  fallen  fo  far  down  as  to  cover  near  the  half  of  the  eye. 
Before  they  are  feized  with  the  covia^  they  fometimes  complain  of 
feeing  ftrange  and  frightful  objedls.  A  day  or  two  before  death, 
the  tunica  conjimtJwa  of  one  or  both  eyes  frequently  becomes  in¬ 
flamed  ;  but  they  generally  continue  to  hear  for  fome  days  after 
they  are  blind. 

In  this  ftage,  the  patients  are  fometimes  obferved  to  be  conftant- 
ly  railing  one  of  their  hands  to  their  head  ;  and  are  generally 
troubled  with  oonvulfions  of  the  mufcles  of  the  arms,  legs,  or  face, 
as  well  as  with  a  fubfultus  tendinum.  In  a  girl  of  thirteen,  the  day 
before  fhe  died,  the  hands  were  ftrongly  bent  inwards  by  a  fixed 
fpafm  of  their  mufcles.  A  youth  of  fixteen,  who  when  in  health 
had  been  liable  to  fpafms,  about  the  end  of  the  fecond  ftage  began 
to  be  affc(5led  once  or  twice  a-day  with  a  cramp  in  one  of  his  arms, 
which  afeended  to  his  throat,  and  often  prevented  his  fpeaking  for 
fome  minutes.  One  of  the  cheeks  will  twice  or  thrice  in  a  day 
grow  hot  and  red,  while  the  other,  with  the  lips,  remains  pale  and 
cold.  Thefe  fiufliings  generally  appear  two,  three,  or  four  days  be¬ 
fore  death.  In  a  boy  of  five  years  old,  one  fide  of  both  his  arms 
became  frequently  red,  while  the  other  fide  never  changed  its  colour. 
After  death,  the  arms  and  breafts  have  been  feen  of  a  deep  purple 
colour. 

I  had  one  patient  who,  four  days  before  he  died,  bled  once  and 
again  at  the  nofe. 

Those  who  have  been  coftive  before,  often  become  loofe  in  the 
third  ftage,  and  complain  of  gripes.  A  day  or  two  before  death, 
the  patient  either  fwallows  with  difficulty,  or  not  at  all.  Laftly, 
the  refpiration  grows  more  frequent  and  laborious  ;  and  in  fome 
there  is  a  confiderable  paufe  after  every  expiration.  This  kind  of 

breathing 
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breathing  I  have  alfo  obferved  in  thofe  who  have  died  of  an  apo¬ 
plexy,  arihng  from  a  fuppreihon  of  urine. 

Dpon  opening  the  heads  of  ten  of  thofe  patients  from  whom  I 
have  collected  the  lymptoms  above  mentioned,  I  found  in  ail  of 
them  a  clear  thin  fluid  in  the  anterior  ventricles  of  the  brain,  im¬ 
mediately  below  the  corpus  callofn?n.  There  was  frequently  the  fame 
hind  of  liquor  in  the  third  and  fourth  ventricles  ;  but  whether  this 
is  always  the  cafe,  I  cannot  fay,  as  I  had  not  attended  fufficiently  to 
riiis  cireumfbanee.  I  never  met  with  water  between  the  dura  mater 
and  the  brain,  between  the-  hemifpheres  of  the-  brain,  or  imme¬ 
diately  abovre  the  corpus  calUfum,  Ahho’  there  feems  to  be  a  commu- 
cation  between  the  two  anterior  ventricles  ;  yet, in  two  cafes,!  found 
one  of  them  much  diflended,  while  the  other  contained  but  little 
water. 

The  quantity  of  water  contained  in  the  ventricles  of  the  brain 
was  generally  from  two  ounces  to  five but  I  have  been  told  of  one 
cafe  in  which  it  amounted  to  near  eight  ounces.  This  fluid  does 
not  coagulate  with  heat,  like  the  ferurn  of  the  blood,-  or  the  lymph 
that  is  found  in  the  pericardium,  or  what  is- taken  from  die  abdo¬ 
men  by  tapping  in  a  dropfy  ;•  and  this  difference  feems  to  be  ow¬ 
ing  to  the  exhaling  arteries  of  the  brain  being  much  fmaller  than 
thofe  of  the  other  parts. 


The’ DIAGN.OSTIC  SIGNS  of  a  Dropfy  within  the  Brain; 

Ha'vi  n;g  given  an  account  of  all  the  various  fymptoms  com¬ 
monly  attending  a  colledlion  of  water  in  the  brain,  I  fliall  now  re¬ 
capitulate  fuch  of  them  as  are  the  fureft  figns  by  which  we  may 
diflinguifh  this  diforder  from  others  which  fo  much  refemble  it  as 
fomerimes  to  deceive  an  experienced  phyfician :  And  this  will  be  the 
more  neceffary,  as  the  ancients  were  altogether  ignorant  of  the  dif- 
eafe,  and  as  the  few  of  the  moderns  who  treat  of  it  feem  to  have 
deferibed  it  more  from  theory  than  obfervation.. 

While  moft  of  the  later  writers  have  confounded  the  figns  of  a 
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dropfy  in  the  ventricles  of  the  brain  with  thofe  of  the  hydrocepha¬ 
lus  extenius,  a  few  have  more  reafonably  affigned  to  this  fpecies  of 
dropfy  fuch  fymptoms  as  commonly  attend  a  comprefTion  of  the 
brain,  but  without  giving  fuch  a  diftindl  account  of  the  fir  ft  ap¬ 
pearance  and  progrefs  of  this  diforder  as  could  enable  a  phyfician 
^to  diftinguilli  it  from  others  of  the  head,  from  worms,  from  a  foul- 
nefs  in  the  ftomach  and  bowels,  or  from  a  flow  fever  ending  in  a 
£oma. 

I  have  already  obferved,  that  In  the  firft  ftage  it  -is  hard  to  difco- 
..ver  this  internal  hydrocephalus.  But  when  we  meet  with  a  patient 
.under  fifteen  or  fixteen  years  of  age,  feized  with  a  flow  fever  of  no 
/:ertain  type,  and  irregular  in  its  accefllons  and  remiffions;  when  in 
rthat  fever  the  patients  vomit  enqe  a  day,  or  once  in  two  or  three 
days ;  when  they  fhun  the  light,  and  complain  of  a  pain  in  the 
crowm  ^of -their  head,  or  over  their  eyes,  after  the  fever  has  conti- 
•nued  for  fome  time,  or  of  a  pain  thereabouts,  that  in  fome  days  does 
not  abate  like  the  headach  in  ordinary  fevers :  When  thefe  com¬ 
plaints  neither  yield  much  to  repeated  vomits,  gentle  purges,  nor 
blifters,  I  fay  there  is  reafon  to  fufpedl  water  in  the  ventricles  of 
the  brain.  But  as  worms,  and  other  diforders  of  the  ftomach  and 
inteftines,  are  fometimes  attended  with  moft  of  thefe,  as  well  as 
other  fymptoms  that  accompany  the  internal  hydrocephalus  in  its 
iirft  ftage,  we  are  often  at  a  lofe  to  find  out  this  difeafe,  till  it  ar¬ 
rives  at  its  fecond  period,  when  the  pulfe  begins  to  grow  nearly  as 
flow,  or  even  flower  than  natural,  but  irregular ;  for  this  change  of 
the  pulfe,  added  to  the  fymptoms  of  the  firft  ftage,  is,  as  I  have  ob¬ 
ferved,  almoft  an  infallible  fign  of  water  in  the  brain,  if  at  the  fame 
time  the  patient  is  not  relieved,  and  if  the  feverifli  heat  does  not  a- 
bate  with  the  quicknefs  of  the  pulfe 

When  the  glands  of  the  mefcntery  become  fcirrhous,  the  pa¬ 
tients  are  liable  to  a  flow  fever ;  their  pulfe  is  quick  and  fometimes 
irregular,  but  is  never  lb  flow  as  in  health.  In  the  cafe  of  worms 

in 

•  Tf  \vc  are  to  judge  of  tl-e  heat  of  the  body  In  this  difeafe,  by  feeling  the  hands  and  wrifts, 
we  fhall  be  often  deceived ;  for  when  thefe  are  expofed  to  the  air,  they  become  rather  cold, 
while  fuch  parts  as  are  well  covered  have  a  feverlfb  heat. 
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in  the  ftomach  and  inteflines,  altho’  the  pulfe  be  generally  quick, 
yet  fometlmes  it  is  flower  than  natural,  and  irregular ;  but  when 
this  happens,  the  fkin  is  cool,  and  there  is  no  fever.  But  in  the 
dropfy  of  the  brain,  when  the  pulfe  becomes  flow  and  irregular, 
neither  the  heat  of  the  fldn,  nor  any  other  of  the  feverifli  fymp- 
toms  are  fenflbly  abated :  For  in  this  cafe  the  motion  of  the  heart 
is  not  accelerated  in  proportion  to  the  degree  of  heat  and  fever. 

W E  often  And  a  flow  irregular  pulfe,  in  perfons  of  a  delicate 
habit,  when  labouring  under  cramps  of  the  ftomach,  fpafmodic  co¬ 
lics,  and  violent  nervous  headachs,  (as  they  are  commonly  called) ; 
but  it  is  obfervable,  that  in  fuch  cafes  this  kind  of  pulfe  is  always 
attended  with  a  cool  fldn. 

When  therefore,  with  a  flow  and  irregular  pulfe  we  meet  with 
thirfl;  and  a  feverifh  heat,  watching,  a  Jirabifrnus,  or  double  fight,  a 
delirium^  and  fcreaming,  fucceeding  the  fymptoms  mentioned  in  the 
firft  ftagc,  we  may  ftrongly  fufpe(5l  water  in  the  ventricles  of  the 
brain.  But  this  is  ftill  more  evident,  when  foon  after  the  patient 
grows  comatofe,  the  pupil  dilates  and  lofes  its  motion,  the  pulfe  be¬ 
comes  quick,  the  cheeks  are  fluflied,  the  tendons  ftart,  and  convul- 
fions  follow. 

It  is  true  indeed,  that  fome  of  thefe  very  fymptoms  are  obferved 
towards  the  end  of  common  fevers,  in  which,  from  the  brain  be 
ing  much  affedled,  the  patient  falls  into  a  coma  before  his  death. 
But  a  fever  from  water  in  the  brain  is  eaflly  diflinguifhed  from  o- 
thers,  by  attending  to  the  whole  courfe  of  the  difeafe,  and  particu¬ 
larly  to  the  pulfe,  which,  after  having  been  at  firft  quick,  becomes 
flow  and  irregular ;  and  laftly  acquires  a  greater  frequency  than  e- 
ver.  Befides,  the  fcreaming,  fquinting,  and  dilatation  of  the  pupil 
rarely  occur  in  other  fevers. 

The  fymptoms  of  no  diftemper  refemble  thefe  of  water  in  the 
brain  fo  much  as  thofe  which  arife  from  worms  in  the  ftomach  ;  for 
with  a  flow  fever  there  is  a  want  of  appetite,  vomiting,  pain  in  the 
head,  raving,  and  convulfions  ;  but  when  worms  in  the  ftomach  or 

^  A  inteftines 
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inteftlnes  occafion  a  flow  and  irregular  pulfe,  the  patients  have  not 
that  feverifli  heat  fo  obfervable  in  the  internal  hydrocephalus. 

Of  the  CAUSES  of  a  DROPSY  in  the  Ventricles  of  the  Brain. 

The  immediate  caufe  of  this  difeafe,  and  indeed  of  every  kind 
of  dropfy,  is  always  the  fame,  *viz.  fuch  a  {late  of  the  parts  as 
makes  the  exhalant  arteries  throw  out  a  greater  quantity  of  fluids, 
than  the  abforbent  veins  can  take  up. 

This  may  be  owing  to  feveral  caufes  : 

j 

1.  There  may  be  an  original  laxity  or  weaknefs  in  the  brain, 
whereby  the  fmall  exhalant  arteries  of  the  ventricles  will  throw  out 
the  lymph  fafter  than  the  abforbent  veins  can  imbibe  it. 

In  children  under  a  year  old,  I  have  frequently  met  with  a  hy-- 
drocele,  or  colledlion  of  water  between  the  tunica  vaginalis  and  the 
tefticle,  from  fuch  a  caufe  r  And  this  difeafe  I  have  cured  by  fmall 
dofes  of  rhubarb,  by  applying  linen  cloths  dipt  in  brandy,  or  im¬ 
pregnated  with  the  fumes  of  myrrh ,  olihanum,2Lnd. fuccimm^to  the Jcro- 
turn,  and  by  fupporting  the  teflicles  with  a  bandage  or  trufs.  If  in 
young  children  we  could  difcover  the  dropfy  of  the  brain  as  early 
as  we  do  that  of  the  teflicles,  and  could  apply  our  remedies  as  near 

►■A 

•  to  the  part,  we  Ihould  probably  often  fucceed  in  the  cure  :  Tho’  a 
dropfy  in  the  brain  would  always  be  more  unfavourable,  as  the  cir¬ 
culation  there  is  flower  and  more  languid  than  in  any  other  part. 

2.  Alt  ho’  there  has  been  no  original  weaknefs  in  the  brain,  yet 
it  may  have  fuffered  fo  much  in  the  time  of  birth,  by  the  com- 
preflion  of  the  fkull,  as  afterwards  to  give  rife  to  a  colledlion  of 
water  in  its  cavities. 

3.  A  fcirrhous  tumour  of  the  glandula  pituitaria^  or  in  any  part 
contiguous  to  the  ventricles  of  the  brain,  by  compreffing  the  neigh¬ 
bouring 
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Louring  trunks  of  the  abforbent  veins,  will  prevent  the  due  ab- 
forption  of  that  fluid  which  the  fmall  arteries  conftantly  exhale,  and 
occafion  a  dropfy  in  the  brain ;  in  like  manner  as  a  fcirrhous  liver, 
fpleen.  Or  pancreas^  are  often  the  caufe  of  an  afcites.  As  a  proof  of 
this,  we  may  obferve,  that  M.  Petit  often  found  the  glandula  pitui- 
taria  fcirrhous  in  thofe  who  died  of  a  dropfy  of  the  ventricles  of  the 
brain. 

In  one  cafe  I  met  with  a  hard  tumour  within  the  right  thalamus 
nervorum  opticorum:  It  was  almoft  as  large  as  a  fmall  hen’s  egg,  of 
a  yellowifh  colour  within,  and  of  a  firm  confiftencc. 

4*  Altho’  there  may  be  no  obftrudlion  in  any  part  of  the  brain, 
a  dropfy  may  be  formed  in  it,  merely  from  a  too  thin  or  watery 
Hate  of  the  blood.  When  the  blood  is  too  thin,  the  exhalent  arte¬ 
ries  will  pour  forth  their  fluids  in  greater  quantity  than  ufual ; 
while  the  bibulous  veins  will  abforb  them  more  fparingly ;  and  from 
this  caufe  the  water  will  be  apt  to  accumulate,  either  in  the  abdo¬ 
men,  thorax,  or  brain,  according  as  one  or  other  of  thefe  parts  is 
the  weakeft.  I  have  known  an  inftance  of  a  dropfy  in  the  cavity 
of  the  abdomen,  where  there  were  no  obftrudted  vifcera  to  be  feen 
after  death,  and  where  the  caufe  of  the  difeafe  feemed  to  be  no  o- 
ther  than  a  diflblved  ftate  of  the  blood  joined  to  an  uncommon 
relaxation  of  the  veflels. 

About  fifteen  years  ago,  I  had  a  patient  who  died  of  the  hydro' 
cephalus,  probably  owing  to  this  caufe  j  for  this  child,  about  a  year 
before  his  death,  and  after  the  meafles,  falling  into  a  bad  ftate  of 
health,  the  blood  taken  from  his  arm  was  obferved  to  be  preterna- 
turally  thin.  From  this  time  he  never  recovered  his  looks  or 
ftrength  ;  and,  about  ten  months  after,  the  fymptoms  of  the  hydro- 
cephalus  appeared.  In  this  cafe  I  thought  it  probable,  that  the  water 
began  to  be  collecfted  in  the  brain  foon  after  the  meafles,  which  firft 
broke  the  health  of  the  child,  and  then  the  blood  becametoo  watery. 


5.  A  fuppreffion,  or  a  diminiflaed  fecretion  of  urine,  may  alfo 
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give  rife  to  this  difeafe.  Thus  grown  people,  who  die  of  an  ifchu- 
ria,  have  often  water  in  the  ventricles  of  the  brain,  and  become  co- 
matofe  before  their  death ;  but  fuch  patients  generally  die  before 
any  confiderable  quantity  of  water  is  colledled  in  thefe  cavities. 

6.  Lastly,  in  tedious  chronic  difeafes,  water  is  often  collecfled 
in  the  ventricles  of  the  brain,  as  well  as  in  the  cavity  of  the  peri- 
cardium,  but  not  in  fuch  quantity  as  to  occafion  the  fymptoms  of  a 
dropfy  within  the  brain. 


An  Attempt  to  account  for  fome  of  the  moft  remarkable  S  Y  M 
TOMS  attending  a  Dropfy  in  the  Brain. 

In  general,  the  whole  fymptoms  of  this  difeafe  proceed  from  dif¬ 
ferent  degrees  of  the  fame  caufe,  ^iz.  the  preffure  or  diftenfion  of 
the  parts  of  the  brain,  occafioned  by  the  water  contained  in  its  ven¬ 
tricles. 

1.  THE  lofs  of  appetite  and  inclination  to  vomit ^  are  owing  to 
the  difordered  ftate  of  the  brain,  between  which  and  the  ftomach 
there  is  fo  great  a  fympathy,  that  in  wounds  of  the  head,  where 
th#  brain  is  hurt,  a  vomiting  is  almoft  a-xonftant  fymptom. 

2.  THE  averfton  to  lights  in  the  fr[i  and  fecond  fage  of  the 
difeafe^  proceeds  from  an  increafed  fenfibility  of  the  retina ;  and 
this  is  probably  owing  to  the  irritation  of  the  thalami  nervorum  op- 
ticorum,  in  confequence  of  the  water  accumulated  in  the  aiiterior 
ventricles  of  the  brain. 

3.  THE  flovo  irregular  pulfe  in  the  fecond  fage. 

The  motion  of  the  heart  is  owing  to  the  irritation  of  the  return¬ 
ing  venous  blood  poured  into  its  ventricles.  This  irritation,  howe¬ 
ver,  could  have  no  effea  upon  the  heart,  were  it  not  for  its  fenfibili- 
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ty,  whicli  depends  intirely  on  its  nerves.  Wherefore,  in  a  hydroce- 
when  the  water  is  colle<5led  within  the  brain  in  fuch  quantity 
as  to  prefs,  with  a  confiderable  force,  on  the  medullary  fubltance,  the 
nerves  proceeding  from  it  will  in  fome  degree  lofe  their  powers,  and 
confequently  the  heart  will  be  lefs  fenfible.  And  hence  the  pulle 
becomes  often  as  flow,  and  fometimes  flower  than  in  a  natural  Hate, 
altho’  there  be  a  real  fever  in  the  body ;  which  fever,  were  it  not 
for  this  prelTure  on  the  origin  of  the  nerves,  would  occaflon  a  quick 
pulfe. 

When,  in  this  difeafe  the  pulfe  is  flow,  it  is  always  more 
or  lefs  irregular;  and  this  may  alfo  be  owing  to  the  nerves  of  the 
heart  being,  in  fome  meafure,  deprived  of  their  ulual  power,  by 
which  means  that  organ  cannot  move  with  its  wonted  fleadinefs 
and  regularity. 

4.  THE  quick  pulfe  in  the  third  fage. 

Of  all  the  fymptoms  that  attend  a  dropfy  in  the  brain,  there  is 
none  fo  hard  to  be  accounted  for  as-the  quick  pulfe  towards  the 
end.  For  if  the  preflTure  of  the  water  occafioned  the  flow  pulfe  in 
the  fecond  flage,  one  would  imagine  that  in  the  third,  when  this 
preflTure  is  increafed,  the  fenflbility  of  the  heart  Ihould  be  flill  more 
impaired ;  and  that  therefore  its  motion  fliould  be  flower,  inllead 
of  being  quicker.  However,  we  find  in  fa6l,  that  the  pulfe  is 
remarkably  quicker  towards  the  end,  when  the  preflTure  of  the  wa¬ 
ter  muft  be  greatefl: ;  let  us  therefore  inquire  what  may  probably 
be  the  reafon  of  this  fymptom. 

When,  in  the  fecond  flage,  the  preflTure  on  the  fides  of  the  ven¬ 
tricles  of  the  brain  occafions  the  flow  irregular  pulfe,  it  feems  to 
produce  this  efiecfl,  by  leflfening  the  fenflbility  and  other  powers  of 
the  cardiac  nerves.  When  in  the  third  flage  the  water  increafes,  this 
preflTure  mufl  be  greater ;  and  therefore  it  might  be  natural  to  think, 
that  thefe  nerves  fhould  be  rendered  flill  more  unfit  for  performing 
their  fundlion.  But  we  muft  confider,  that  when  the  fides  of  the  ven¬ 
tricles  are  ftretched  by  the  water  beyond  a  certain  pitch,  the  vio¬ 
lence 
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lence  done  to  the  medullary  fibres  of  the  brain  caufes  fuch  an  uncom¬ 
mon  irritation  as  mull  quicken  the  pulfe :  For  in  animals  newly 
dead  (where  we  mull  fuppofe  the  nerves  to  be  ftill  more  infenfiblc 
and  unfit  for  adlion,  than  in  the  third  ftage  of  the  hydrocephalus) 
an  irritation  of  the  medulla  oblongata  reftores  the  motion  of  the  heart ; 
and  if,  as  I  have  obferved  above,  the  volatile  falts  held  to  the  nofe, 
or  cinnamon-water  taken  into  the  mouth,  by  their  Jiimulus^  though 
for  a  fliort  time,  give  new  vigour  to  the  nerves  of  the  uvea,  (which 
towards  the  end  of  this  difeafe  begin  to  lofe  their  powers),  why  may 
not  the  irritation  of  the  medullary  part  of  the  brain,  occafioned  by 
the  immoderate  diftenfion  of  its  ventricles,  fo  affedl  the  nerves  of 
the  heart  as  to  accelerate  its  motion  I 

In  an  apoplexy,  the  pulfe,  tho’  at  firfl  flow,  becomes  very  quick 
towards  the  end  ;  and  indeed,  in  almofl:  every  difeafe,  the  pulfe  is 
uncommonly  quick  before  death,  not  becaufe  the  nerves  of  the 
heart  are  then  more  fenfible,  or  fitter  for  performing  their  oflice, 
than  they  were  before,  but  becaufe  at  that  time  there  is  an  uncom¬ 
mon  ftruggle  in  the  body,  and  all  its  powers  are  excited  into  adlion 
by  the  great  irritation  of  the  brain  and  nervous  fyftem.  The  fame 
leems  to  be  the  cafe  in  thofe  who  are  dying  of  a  dropfy  in  the 
brain ;  for  how  much  fogver  the  medullary  part  of  the  brain  may 
be  compreffed,  yet  the  convulfions  which  happen  in  the  laft  ftage 
Ihow  that  the  brain  and  nerves  are  fenfible  of  irritation,  and  ftill 
retain  their  power  of  putting  the  mufcles  in  motion. 

5.  THE  dilatation  of  the  pupil. 

The  contraction  of  the  pupil  is  owing  to  the  uneafy  fenfation  ex¬ 
cited  in  the  retina  by  two  much  light ;  and  hence  it  is,  that  in  a  dark 
place,  or  when  the  retina  becomes  infenfible  of  the  flmulus  of  light, 
the  pupil  is  always  obferved  to  be  wide.  In  the  hydrocephalus, 
when  the  water  in  the  ventricles  preffes  fo  much  on  the  thalami  ner¬ 
vorum  o^tlcorum  as  to  render  the  optic  nerves  in  a  great  meafure  in¬ 
fenfible, 
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fenfible,  the  retina  will  no  longer  feel  the  impreffton  of  light ;  and 
therefore  the  pupil  will  remain  dilated. 

In  the  account  of  the  fymptoms  of  the  third  ftage,  I  mentioned 
an  inflance  of  a  boy  of  five  years  of  age,  whole  pupils  were  much 
dilated  on  the  fifth  day  before  he  died  ;  but  we  obferved  them  next 
day  to  be  as  much  contradled  as  is  ufual  in  a  perfon  in  health  pla¬ 
ced  in  a  moderate  light.  At  this  time,  having  endeavoured  to  roufe 
the  patient,  by  holding  a  volatile  fpirit  to  his  nofe,  and  making 
him  fwallow  fome  cinnamon- water,  the  pupil  inftantly  became  as 
wide  as  it  had  been  the  night  before.  In  about  half  an  hour  after, 
I  found  the  pupils  again  contradted ;  but  they  were  prefently  enlar¬ 
ged  as  before,  upon  holding  the  fpirit  of faL  ammoniacus  to  his  nofe. 
This  experiment  I  repeated  four  times  in  two  days,  and  always  with 
the  fame  fuccefs. 

In  this  cafe  the  dilatation  of  the  pupil  was  at  firft  owing  to  the 
comprelTion  of  the  thalami  nervorum  opticorum  by  the  water  con¬ 
tained  in  the  anterior  ventricles  of  the  brain.  But  foon  after,  the 
origin  of  thofe  nerves  which  ferve  the  uvea  being  alfo  confider- 
ably  comprefTed  by  the  increafed  quantity  of  water,  the  longitudinal 
fibres  of  this  membrane  (which  by  their  natural  contradlility  dilate 
the  pupil)  become  paralytic  and  flaccid,  as  happens  in  the  bodies 
fome  time  after  death  ;  wherefore  the  edges  of  the  pupil  being  lefs 
drawn  outward,  of  courfe  it  would  become  fmaller. 

The  volatile  fpirits  applied  to  the  nofe,  by  irritating  its  nerves, 
fo  affedled  the  brain  as  to  give  fome  vigour  for  a  fhort  time  to  the 
nerves  of  the  uvea^  by  which  means  its  longitudinal  fibres,  regain¬ 
ing  their  power  of  contraction,  immediately  dilated  the  pupil ;  but 
as  foon  as  the  effeCl  of  this  flimulus  ceafed,  the  fibres  of  the  uvea 
being  again  deprived  of  their  contraClility,  the  pupil  returned  to 
its  former  dimenfions. 

d.  THE  Jlovu  refplration  towards  the  end  of  the  difeafe. 

In  this  kind  of  breathing  (which  I  have  alfo  obferved  in  pa¬ 
tients  who  died  of  an  apoplexy  and  an  ifchuria)  there  is  a  con- 
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fiderable  paufe  after  every  expiration  before  a  new  infpiration  fuc- 
ceeds.  This  paufe  is  ordinarily  for  a  few  feconds  ;  but  I  have  fome- 
times  obferved  it  longer,  and  in  one  apopledlic  cafe  it  continued  a- 
bove  half  a  minute.  Now  the  brain  being  greatly  compreffed,  the 
uncafy  fenfation  arifing  from  the  difficulty  the  blood  finds  in  paf- 
fing  through  the  lungs  will  be  much  lefs  felt  than  ufual :  Hence, 
after  expiration  (which  is  performed  by  the  power  the  cartilages 
of  the  ribs  have  to  reftorc  thgmfelves)  a  long  paufe  interveens  be-, 
fore  a  new  infpiration  takes  place ;  becaufe  the  mind  is  not  excited 
to  put  in  motion  the  mufcles  concerned  in  infpiration,  till  the  fenfe 
of  fuffocation  in  the  breafl  becomes  fo  great  as  to  roufe,  as  it 
were,  the  fentient  principle  from  its  lethargic  flate. 


Of  the  CURE  of  a  DROPSY  in  the  BRAIN. 

If  this  dlfeafe  could  be  known  early,  and  before  any  confider- 
able  quantity  of  water  has  been  colleded,  it  might  probably  be 
fometimes  cured  by  purgatives,  diuretics,  bliflers,  fridlions,  exer- 
cife,  and  diet.  But  as  it  never  difeovers  itfelf  till  fo  much  wa¬ 
ter  is  accumulated  as,  by  its  prefiure  on  the  fides  of  the  ventricles, 
to  difturb  the  adlion  of  the  brain,  we  have  little  to  hope  from  any 
medicine.  An  afeites  indeed  has  been  often  cured  by  diuretics,  or 
purgatives.  But  if  we  confider  the  diflance  between  the  brain  and 
the  abdomen^  (where  thefe  medicines  by  their  Jiimulus  increafe,  in 
a  particular  manner,  the  action  of  the  abforbents,  at  the  fame  time 
that  they  evacuate  the  watery  part  of  the  blood),  the  extremely 
flow  motion  of  the  fluids  in  the  fmall  veflfels  of  the  brain,  and  the 
preflTure  of  the  water  on  the  fides  of  its  ventricles,  which  mufl 
render  the  abforption  of  that  fluid  ftill  more  difficult,  we  fliall  Tee 
the  reafon  why  diuretics  and  cathartics  fliould  be  fo  inefficacious 
here. 

In  an  afeites  the  patient  is  generally  relieved,  and  fometimes  cu¬ 
red  by  tapping  ;  but  in  a  dropfy  of  the  ventricles  of  the  brain,  a- 
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ny  fuch  attempt  to  draw  oR  the  water  could  have  no  other  efFc6l 
than  to  haften  death. 

I  freely  own,  that  I  have  never  been  fo  lucky  as  to  cure  one  pa¬ 
tient  who  had  thofe  fymptoms  which  with  certainty  denote  this 
difeafe  ;  and  I  fufpedl  that  thofe  who  imagine  they  have  been  more 
fuccefsful  have  miflaken  another  diftemper  for  this.  I  remember 
feveral  years  ago,  that  an  able  and  experienced  phyhcian  being 
called  to  a  child  of  a  year  old,  in  a  fever  attended  with  convulfions 
and  a  coma,  was  of  opinion,  that  the  diforder  proceeded  from  wa¬ 
ter  in  the  head;  on  which  account, beiides  blilters,  which  had  been 
applied  before,  he  ordered  a  purge  of  jalap  and  calomel,  which  had 
a  very  good  effecfl ;  for  in  two  or  three  days  the  coma  and  convul¬ 
fions  ceafed,  and  the  patient  foon  recovered ;  which,  I  am  per- 
fuaded,  could  not  have  been  the  cafe,  had  he  laboured  under  a  drop- 
fy  of  the  brain.  Farther,  this  child  was  not  only  fuddenly  feized 
with  the  fever,  (as  commonly  happens  when  it  takes  to  the  head), 
but  at  no  time  of  his  illnefs  had  he  either  an  irregular  or  a  flow 
pulfe,  or  indeed  any  number  of  the  other  fymptoms  which  I  confi- 
der  as  effential  for  diftinguifhing  the  hydrocephalus  internus  from  an¬ 
other  difeafe. 


THE  end. 


*  The  medicines  I  chiefly  ufed  were  repeated  purges  of  rhubarb  or  jalap,  with  calomel  and 
tlifters  ;  by  which  lafl:  i  have  leen  the  patients  (omewhat  relieved  for  a  fliort  time  in  the  fe- 
cond  ftage.  I  have  alfo  ordered  the  powder  oi  afaruni  to  be  drawn  up  into  the  noftrils, 
with  a  view  to  make  a  difcharge  of  a  watery  humour  from  the  veflels  of  the  head. 


* 


A  P  P  E  N  D  I  X  *. 


An  ACCOUNT  of  an  Epidemic  Diflemper  at  Edinburgh, 
and  feveral  other  parts  in  the  South  of  Scotland,  in  thex^utumri 
of  1 758  ;  in  a  Letter  to  Dr  John  Pringle  f . 


EdinhurgJo  Nov.  10. 


month  of  May,  this  year,  was  remarkably  dry  and 


hot.  June  was  cold  and  dry.  In  July  and  Auguft,  we 


had  but  juft  as  much  rain  as  was  fufhcient  to  bring  for¬ 
ward  the  fruits  of  the  earth :  The  air  was  temperate,  or  perhaps  a 
little  warmer  than  is  common  in  Scotland  during  thofe  months. 
Towards  the  end  of  Auguft,  and  for  the  firft  week  of  September 
the  weather  was  warmer  than  ufual  in  that  feafon ;  but  lefs  fo  than 
at  the  fame  time  in  the  preceeding  year.  Erom  the  8th  to  the  i  (5th 
of  September  it  was  mild.  From  the  i6th  to  the  20th,  we  had 
a  ftrong  eafterly  wind,  which,  though  not  extremely  cold,  yet  cool¬ 
ed  the  air  confiderably.  During  the  whole  month  of  September, 
and  till  the  8th  of  Odlober,  we  had  fcarce  a  fliower  fuflicient  to  lay 
the  duft.  On  the  8th  of  that  month,  we  had  a  violent  wind  from 
the  north-eaft  with  rain,  which  continued  thirty  hours.  Eroin  the 
8th  to  the  26th,  the  weather  was  moftly  clear  and  frofty,  with  fome 
gentle  breezes.  From  the  28th  of  0(ftober  to  the  8th  of  this  month, 
the  winds  have  been  foutherly,  and  accompanied  with  wet. 

During  the  months  of  July,  Auguft,  September,  and  Odlober, 
the  wind  blew  more  from  the  eaft  than  ever  had  been  known  be¬ 


fore 


*  The  two  following  papers  having  been  omitted  in  making  the  coHcifllon,  they  are 
here  inferred  by  way  of  appendix.  And  as  the  index  was  printed  before  thefe  papers,  it  is 
hoped,  that  the  reader  will  excufe  his  not  finding  in  it  any  references  to  them. 

t  Firfl;  publifhed  in  vol.  2.  of  the  London  Medical  Obfervations  and  Inquiries,  in  the  year 

1762. 
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fore  in  tliis  country,  at  that  time  of  the  year.  In  Auguft  and  Sep¬ 
tember,  we  had  feldom  any  flrong  winds  from  the  weft  as  ufual  ; 
from  whatever  point  they  came,  they  were  moderate*;  and  although 
it  was  calm  weather  for  many  days  together,  yet,  as  far  as  I  can 
recolle(ft,  there  v/as  not  one  foggy  day  during  the  autumn.  The 
barometer  was  higher  throughout  September,  and  the  greatefl  part 
of  October,  than  ordinary. 

I  thought  it  proper  to  lay  before  you  this  account  of  the  wea¬ 
ther,  in  order  to  judge  how  far  any  of  the  fenfible  changes  of  the 
air  might  influence  the  health  of  the  people  here.  But  for  my  part, 
confldering  how  remarkably  mild  and  dry  our  feafon  was,  I  can 
hardly  afcribe  the  rife  of  our  epidemic  to  any  of  the  known 
qualities  of  the  air. 

Before  I  proceed  to  the  defcription  of  that  diflemper,  it  may 
be  proper  to  take  notice,  that  during  the  months  of  July  and  Au- 
guft,  a  fever,  with  a  bloody  flux,  raged  in  Lorn,  and  other  parts  of 
Argylefliire ;  and  was  not  only  mortal  among  the  common  people, 
but  carried  off  feveral  perfons  of  a  higher  rank.  The  fame  difeafe 
prevailed  no  lefs  at  Newcaftle  upon  Tyne,  in  Augufl  and  Septem¬ 
ber  ;  and  likewife  at  Haddington  %  about  the  fame  time,  but  in  a 
lefs  degree.  In  the  months  of  September  and  Odlober,  we  had  a 
bad  fort  of  fmall-pox  at  Edinburgh,  and  in  other  parts  of  this 
country.  In  foine  pariflies  near  Coupar  in  Fife,  eight  died  out  of 
twenty-eight ;  and  in  fome  parts  of  Teviotdale,  three  or  four  died 
for  one  that  recovered. 

As  for  what  I  call  the  epidemic,  it  was  firfl  taken  notice  of  in 
this  city,  foon  after  the  change  of  the  weather  upon  the  eaflerly 
winds  that  blew  from  the  16th  to  the  20th  of  September:  Several 
children  began  then  to  be  affedled  with  a  flight  degree  of  fever,  at¬ 
tended  with  the  common  fymptoms  of  a  cold ;  but  this  was  not 
thought  extraordinary  at  that  feafon  of  the  year.  About  the  end 
of  September,  the  diflemper  grew  much  more  general,  both  here 
and  in  the  neighbourhood ;  and  in  the  laft  week  of  that  month, 

in 


*  A  town  within  twelve  computed  miles  of  Edinburgh, 
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in  tlie  fpace  of  two  or  three  days,  thirty  boys  out  of  hxty,  at  the 
grammar-fchool  of  Dalkeith  were  feized  with  it.  In  the  begin¬ 
ning  of  Odlober,  the  ficknefs  became  ftiil  more  frequent  at  Edin¬ 
burgh,  Dalkeith,  and  throughout  a  great  part  of  the  Lothians  f. 
Old  as  well  as  young  were  taken  ill :  Nay,  even  women  in  child¬ 
bed,  who  were  not  expofed  to  the  cold  air,  were  affecled ;  and  in 
particular,  I  knew  one,  who  had  but  jull:  recovered  of  a  dangerous 
fever,  after  her  delivery. 

The  ficknefs  continued  to  increafe  in  all  the  places  above  men¬ 
tioned,  till  about  the  24th  of  Oclober,  when  it  began  to  abate :  But 
whether  the  decline  was  owing  to  any  alteration  in  the  air,  or  be- 
caufe  the  diilemper  had  already  feized  mod  people,  I  cannot  de¬ 
termine  ;  though  the  latter  feems  more  probable,  as  I  [am  perfua- 
ded,  that  in  Edinburgh,  and  the  neighbourhood,  not  one  out  of  fix 
or  feven  efcaped  j  and  I  am  affured,  that  in  fome  places  it  was  dill 
more  general. 

Hitherto  I  have  only  mentioned  the  rife  and  progrefs  of  this 
epidemic  here  and  in  the  places  adjacent.  I  diall  now,  as  far  as 
I  have  been  able  to  learn,  inform  you  of  the  time  of  its  appear¬ 
ance  in  other  parts  of  the  country.  In  Fife,  about  •  Kirkaldy,  it 
was  not  obferved  till  the  fird  week  of  Odlober  ;  at  St  Andrew  s, 
not  till  the  loth  or  12th  of  that  month.  In  Angus,  it  began  foon- 
er.  In  Perthfhire,  it  raged  mod  between  the  middle  and  end  of 
Oclober  ;  and  many  died  of  it.  In  the  diire  of  Air,  and  at  Glaf- 
gow,  it  was  at  the  word  after  the  middle  of  Oclober.  In  Teviot- 
dale,  it  began  later.  At  Ormidoun,  a  village  only  four  miles  from 
Dalkeith,  it  did  not  appear  before  the  15th  of  Odlober.  And  at 
W  hitburn,  about  half  way  between  Edinburgh  and  Glafgow,  it 
was' little  taken  notice  of  till  towards  the  end  of  that  month,  ■  I 
have  been  informed,  that  the  fame  kind  of  illnefs  prevailed  thro’ 
Aberdeendiire,  and  other  parts  in  the  North ;  but  that,  at  the  end 
of  Odlober,  it  had  not  reached  the  diire  of  Rofs.  A  gentleman 

5  C  2  told 


•  A  village  four  miles  from  Edinburgh. 

t  The  fhirc  of  Edinburgh,  and  the  t^vo  adjacent  fhires,  fo  called. 
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told  me,  that  in  the  Carfe  of  Gowrie  in  the  month  of  Septem- 
ber,  before  this  difeafe  was  perceived,  the  horfes  were  bbferved  to 
be  more  than  ufually  affected  with  a  cold  and  a  cough. 

Having  given  you  this  fummary  account  of  the  epidemic,  I 
fliall  now  more  particularly  defcribe  the  fymptoms.  In  general, 
people  were  differently  affedled.  Some  complained  firfl  of  a  flight 
fore  throat,  with  a  feveriflinefs ;  and,  after  a  few  days,  they  were 
feized  with  a  cough.  Many  had  a  heavy  dull  pain  in  their  fore¬ 
head,  with  watery  eyes  ;  either  a  fneezing  or  difcharge  at  the  hofe ; 
but  with  little  fever.  Some,  all  at  once,  felt  a  forenefs  in  the  in- 
fide  of  the  trachea^  as  if  that  part  had  been  excoriated.  Others  had 
a  hard  dry  cough,  without  this  forenefs ;  but  generally  with  a 
quick  pulfe.  Several  were  attacked  with  a  flight  diarrhea  ;  and  o- 
thers  with  bleedings  at  the  nofe,  fometimes  profufe,  and  continu¬ 
ing  for  feveral  days  ;  till  either  by  the  hsemorrhage,  or  by  opening 
a  vein,  the  pulfe  returned  to  its  natural  date :  For  in  all  thofe  who 
had  this  fymptom,  the  pulfe  was  not  only  quick,  but,  for  the  mod 
part,  remarkably  full.  Two  of  my  patients  were  troubled  with  a 
fevere  pain  over  their  whole  head,  but  had  little  or  no  fever.  In 
one,  the  head-ach  becoming  periodical,  went  off  upon  lying  a  bed, 
encouraging  perfpiration,  and  taking  an  eleHuary  of  the  bark,  with 
fome  glaffes  of  claret :  This  perfon  having  weak  nerves,  could  not 
bear  evacuations.  The  other  had  his  whole  head  blidered ;  leeches 
applied  to  the  temples  ;  took  camphire,  tinffura  facra^  and  lauda¬ 
num  ;  but  with  little  benefit.  Sudorific  bolufes  of  gum.  guaiac, 
with  fal  ammoniac,  volat.  feemed  to  do  him  mod  fervice.  After 
taking  a  few  dofes  of  this  medicine,  the  pain  left  his  head,  and 
feized  the  loins  and  right  thigh,  but  more  flightly,  and  then  went 
off  gradually ;  from  whence  it  appears,  that  thofe  pains  were  of 
the  rheumatic  kind.  Some  complained  of  pains  only  in  the  cheek¬ 
bones,  teeth,  and  fides  of  their  head.  Others  had  a  fever  without 
a  headach,  fore  throat,  or  cough,  or  indeed  any  other  fymptom,  in 
the  beginning :  But  when  the  fever  began  to  abate,  as  it  ufually  did 

in 

*  The  name  of  a  large  vale,  on  the  north  fide  of  the  river  Tay,  in  Perthfhlrc. 
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in  a  few  days  if  the  patient  lay  a  bed,  more  or  lefs  of  a  cough  ftic- 
ceedcd.  In  two  patients,  the  cough  feemed  to  be  critical ;  for  it 
no  fooner  took  place,  than  the  pulfe  returned  alinoft  to  its  natural 
Rate.  One  of  them,  a  married  lady,  aged  above  thirty,  had  been 
feverifli  for  four  days  ;  a  rafli  or  fcarlet  eruption  appeared,  but  did 
not  come  fully  out ;  and  as  fhe  was  reRlefs  and  uneafy,  I  was  fent 
for  about  ten  at  night.  Her  pulfe  then  beat  120  times  in  a 
minute,  and  was  full  ;  but  as  flie  had  a  moiRure  on  her  Riin,  I 
delayed  ordering  her  any  medicine,  till  I  fliould  fee  her  again  in 
the  morning.  About  midnight  flie  was  feized  with  a  troublefome 
tickling  cough,  which  hindred  her  from  fleeping.  At  half  an  hour 
paR  four,  being  called  up  to  fee  her,  I  found  her  fl'jiin  cooler,  her 
pulfe  lefs  full,  and  beating  only  96  times  in  a  minute.  After  this 
Rie  Rept ;  and  at  eight  in  the  morning  I  found  her  pulfe  down  at 
eighty.  Here  it  fliould  feem  that  the  morbid  matter,  not  thrown 
off  by  the  fldn,  had  fallen  upon  the  trachea ;  fo  that  the  cough 
might  be  faid  to  have  been  truly  critical.  Few,  upon  being  ta¬ 
ken  ill,  complained  of  any  coldnefs  or  fliivering,  commonly  the 
RrR  feverifli  fyiiiptoms :  However  there  "were  fome  who  were  feized 
in  a  more  violent  manner,  and  with  the  horror  fehrUis\  efpecially 
when,  from  want  of  care,  they  had  a  relapfe,  which  was  often 
much  more  fevere  than  the  firR  attack. 

In  regard  to  your  queRion,  Whether  the  diRemper  was  iiifedlious 
or  not  ?  As  far  as  I  have  obferved  myfelf,  or  been  informed  by  o- 
thers,  our  epidemic  did  not  fpread  by  contagion,  from  one  perfoii 
to  another,  like  the  plague,  fmall-pox,  or  meafles ;  but  feemed  to  be 
owing  to  fome  particular  quality  in  the  air.  Thofe  who  attended 
the  fick  were  not  more  liable  to  be  affeded  than  others ;  and  1 
myfelf  efcaped,  notwitliRanding  my  vifitiiig  many  of  the  fick,  and 
being  obliged  to  travel  frequently  into  the  country,  and  fometimes 
ill  the  night.  I  had  no  opportunity  to  obferve,  whether  nurfes  iii- 
fedled  the  children  they  fuckled,  or  the  infants  their  nurfes  ;  but  I 
do  not  believe  they  did,  from  what  I  remarked  in  other  cafes. 

As  to  the  cure.  Tii  the  beginning,  when  the  difeafe  was  niild- 
eR,  it  generally  yielded  to  lying  in  bed,  keeping  the  body  open 
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with  clyfters,  and  promoting  fweat  by  warm  diluent  liquors.  Af¬ 
terwards,  a  higher  degree  of  fever,  which  many  had,  required 
bleeding ;  and  then  the  blood  was  almoft  always  fizy,  even  in  thofe 
who  had  no  fixed  pain,  nor  any  confiderable  fymptom,  except  heat, 
and  a  quick  pulfe.  In  fome,  efpecially  among  the  country-peo¬ 
ple,  the  coat  of  the  blood,  inftead  of  being  tough,  thick,  and  fizy, 
was  tranfparent  like  a  jelly ;  the  crajjamentum  was  of  a  loofe  tex¬ 
ture,  and  feparated  but  little  ferum.  For  the  cough,  and  forenef& 
of  the  trachea^  the  ufual  medicines  were  ordered;  But  when  the  pa¬ 
tients  only  complained  of  a  dry  tickling  cough,  attended  with  lit¬ 
tle  or  no  fever,  a  dofe  of  laudanum  at  bed-time  was  the  bell  remedy. 

Those  who  expofed  themfelves  too  foon  to  the  cold,  before  they 
had  perfefbly  recovered,  frequently  relapfed ;  were  often  worfe  than 
at  the  firfl  attack ;  and  generally  required  more  bleeding.  Many 
were  fo  flightly  afFe(!ded,  as  to  need  no  medicine  at  all. 

Few  died  of  the  difeafe,  efpecially  when  it  firfi:  appeared,  except 
fome  old  people ;  or  thofe  whofe  lungs  had  been  greatly  obftrued;- 
ed,  or  long  opprelTed  with  phlegm.  In  fuch  cafes,  befides  bleed¬ 
ing,  when  the  pulfe  required  it,  blifters  and  bolufes  of  gum,  amnio^ 
mac,  with  fal,  ammoniac.  voL  were  the  chief  remedies  I  ufed,  with 
a  flight  pecfloral  decoftion,  or  infufion,  acidulated  with  vinegar. 

Towards  the  end  of  Odiober,  and  in  the  beginning  of  Novem¬ 
ber,  the  diftemper,'  efpecially  if  negledled  at  firfl,  became  more 
dangerous,  by  falling  on  the  lungs,  pleura,  or  mufcles  of  the  thorax. 
Then  repeated  bleedings  were  requifite  ;  and  afterwards,  bliflers  to 
the  parts  affecled  had  remarkable  good  fuccefs. 

In  fome  parts  of  the  country,  when  the  difeafe  was  not  taken 
care  of  in  the  beginning,  as  being  attended  with  no  alai’ming 
fymptoms,  it  aflumed  the  form  of  a  flow  fever,  which  fometimes 
proved  mortah 
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Extracts  of  feveral  LETTERS  to  Dr  Pringle,  relating 
to  the  ufe  of  the  Sublimate,  in  the  cure  of  Phagedcenlc  Ul¬ 
cers 


Extradl  of  a  Letter,  dated  Edinburgh,  January  15.  1757. 


E  have  had  feveral  inftances  here,  of  carcinomatous  or  pha- 
gedsenic  ulcers  of  the  face,  cured  by  the  Baron  Van  Swie- 
ten’s  medicine  for  the  lues  genera  \  I  mean  the  folution  of 
.the  corrohve  fublimate  in  malt-fpirits  f.  We  give  it  from  one  to 
two  table-fpoonfuls  a-day ;  and  alfo  diredl  the  fores  to  be  waflied 
■with  it.  In  one  inftance,  by  the  internal  ufe  only,  it  cured  a  per- 
fon  whofe  whole  face  was  over-run  with  a  fore  of  this  kind :  But 
the  cure  was  not  performed  till  after  three  months  ;  during  which 
.time  the  patient  took  between  two  and  three  quarts  of  that  medi- 
-cine. 


Extract  of  a  Letter,  dated  Edinburgh,  March  17.  1737. 

OU  having  obferved,in  a  former  letter,  that  the  word  phagcdmic 
was  of  a  very  vague  fignification,  I  have  inclofed  the  cafes  of 
two  patients,  taken  from  the  regifter  of  the  Royal  Infirmary :  The 
one,  of  a  carcinomatous  ulcer  on  the  cheek  and  nofe  j  the  other, 
of  an  ulcer  in  the  leg,  of  that  kind  commonly  called  fcorbutic, 
which  were  both  cured  by  the  folution.  We  had  another  inftance 
of  the  efficacy  of  that  medicine  Itill  more  remarkable.  A  woman 

of 

*  Firll  publlflaed  in  vol.  2.  of  the  London  Medical  Obfervations  and  Inquiries,  in  the  year 
1762. 

f  Dr.  Whytt  always  fuppofes  this  medicine  to  be  made  according  to  the  proportions  men* 
lioned  in  the  firfl  volume  of  the  London  Medical  Obfervations  and  Inquiries. 
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of  Dalkeith,  about  fourteen  years  ago,  happened  to  fcratch  a  fcab  or 
wart  that  grew  on  one  of  her  temples  ;  upon  which,  anindammation 
or  forenefs  of  the  part  enfued,  fpreading  over  the  whole  face,  eat¬ 
ing  away  great  part  of  the  lips,  and  the  point  of  the  nofe,  and  run¬ 
ning  dov/n  upon  the  fkin  of  her  neck  to  the  clavicle.  This  wo¬ 
man,  by  ufing  three  or  four  quarts  of  that  mercurial,  was,  in  the 
fpace  of  three  or  four  months,  to  appearance,  cured ;  though  the 
fliin  of  her  face  flill  looked  as  parts  commonly  do  after  having 
been  feverely  burnt*. 

I  diall  only  trouble  you  at  prefent  with  another  cafe,  of  a  man 
about  57,  who  was  a  patient  of  my  own,  and  had  a  kind  of  can¬ 
cerous  ulcer  on  his  nofe,  near  the  inner  angle  of  the  eye.  He  had 
fpit  three  weeks  with  the  pil.  mercurial.  Phartn.  Edinb.  during 
which  time  the  fore  became  manifeftly  worfe.  I  made  him  waili 
the  part  frequently  every  day,  at  firft  with  the  common  folution, 
and  afterwards  with  a  ftronger  preparation  of  the  fame  kind,  viz. 
fcriip.  i.  of  the  fublimate  to  a  pint  of  fpirits.  At  the  end  of 
three  or  four  weeks,  the  greatefl  part  of  the  fore  looked  better, 
had  lefs  of  a  granulated  fubftance,  and  feemed  to  be  growing 
well  j  but  in  other  parts  it  appeared  rather  to  fpread.  As  he  was 
going  to  the  country,  I  gave  him  a  quart  of  the  medicine  for  inter¬ 
nal  ufe,  and  a  ftronger  folution  for  external  application :  But  fince 
that  time  I  have  heard  nothing  of  him.  The  fore  which  this  man 
had,  was  of  the  kind  called  herpes  exedens.  nome^  noli  me  tangere^  or 
ulcus  depafcens 

It 

*  Dr.  Whytt  gives  the  fequel  of  this  cafe,  in  a  letter  dated  the  iithof  November  1758, 
in  thefe  words :  “  The  woman  of  Dalkeith,  whofe  head,  face,  and  breaft  were  over-run 
“  with  a  herpes  exedens,  or  phagedasnic  fore,  was  to  appearance  quite  cured  by  the  fubli- 
“  mate;  yet  after  difcontinuingit  forfome  conftderable  time,  the  fore  began  to  breakout  again, 

“  but  was  foon  checked,  by  returning  to  the  ufe  of  the  folution  ;  fince  which,  (he  has  been 
“  frequently  threatened  with  a  relapfe,  but  has  always  been  able  to  prevent  it  by  having 
“  recourfe  to  her  medicine.’' 

f  Dr.  Whytt,  in  a  letter  dated  the  30th  of  April  1757,  informed  Dr,  Pringle,  “  That  the 
fame  patient  having  been  with  him  two  days  before,  he  had  been  furprifed  to  fee  fuch  a 
change  on  the  fore  for  the  better.  That  the  rugged  malignant  appearance  was  quite 

“  gone; 
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It  would  feem  from  this  laft  cafe,  compared  with  the  others, 
‘that  the  folution  has  greater  effedls  in  curing  thefe  malignant  ul¬ 
cerations,  when  taken  inwardly,  than  when  ufed  only  as  a  topical 
medicine  :  From  which  one  would  be  apt  to  conclude,  that  fuch 
fores  do  not  intirely  depend  on  a  morbid  Rate  of  the  part  affecfl- 
ed,  but  alfo  on  fome  fault  in  the  blood,  which  being  corrected  by 
the  fublimate,  the  ulcers  are  foon  healed. 


The  two  cafes  referred  to  by  Dr  Whytt,  taken  from  the  regiffer 
of  the  Royal  Infirmary. 

CASE  I. 

T^Dinbu'Rgh,  Nov.  21.  1757.  William  Kermoch,  aged  28 
years,  had  feveral  ulcers  of  a  carcinomatous  nature  on  his 
cheek,  nofe,  and  upper  lip.  The  ulcer  on  the  upper  lip  had  eat 
quite  through,  and  the  parts  all  about  it  were  hard,  and  confider- 
ably  fwelled.  That  on  the  cheek,  run  up  on  the  fide  of  the  nofe, 
very  near  as  far  as  the  internal  canthus  of  the  eye;  a  fpreading  in¬ 
flammation,  and  thick  hard  fcabs,  were  obfervable  all  around  the 
ulcers ;  and  they  difcharged  a  thick  whiteih  matter  in  fmall  quan- 

5  D  ticy, 

/ 

«  gone ;  and  that  Inflead  of  ichor,  the  fore  afforded  a  thick,  white,  and  well  concoded  mat- 
ter-  had  the  colour  of  the  moh  benign  ulcer;  and  was  contradled  to  leis  than  half  itslonner 
“  dirnenfions.  That  the  patient  having  returned  to  the  internal  u'.e  of  the  folution,  had 
“  taken  another  quart,  at  the  rate  of  a  fpoonful  morning  and  evening.  That  the  me- 
dicine  did  not  bring  on  a  fpitting.  nor  was  attended  v,Mth  any  other  inconvenience.  That,  at 
««  the  fame  time,  he  continued  to  wafh  the  fore,  twice  a  day,  with  the  ftrong  folution  :  A'nJ 
“  that,  in  order  to  obtain  a  complete  cure,  the  patient  was  directed  to  continue  the  medi- 
««  cineVor  fix  weeks,  or  two  months  longer,  if  the  part  was  not  healed  before  that  time.” 

Dr.  Whytt  added,  in  a  fubfequent  letter,  “  The  man  who  had  the  cancerous  fore,  or 
««  noli  me  tangere,  on  the  twguii  of  the  right  fide  of  the  nofe,  grew  much  better  by  the 
“  internal  ufe  of  the  fublimate  ;  but  as  he  lived  at  too  great  a  diftance  from  Edinburgh, 
“  he  could  not  be  fupplied  with  a  frefh  quantity,  when  he  had  exhaulfed  that  which  he 
•'  carried  with  him.  However,  by  walhiiig  the  fore  daily  with  the  ftronger  folution,  he  had 
“  continued  a  twelvemonth  without  growing  worfe. 
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tity,  but  of  an  offenfive  fmell.  He  faid  they  were  occafioned  by 
his  falling  under  fome  heavy  load,  by  which  he  hurt  his  face. 

At  firfl:,  an  emollient  cataplafm  was  applied  to  his  cheek;  and  ■ 
lie  took  the  decoB.  tamarind,  aim  trip.fenn.  for  a  purge.  Then  he  was 
put  into  a  courfe  of  the  folution  of  fublimate,  taking  one  fpoon- 
ful  morning  and  evening,  with  the  decodt.  lignor.  pharm.  Edinb.  lib.  ii. 
daily.  For  the  firfl;  three  days,  thcfe  medicines  griped  him,  and 
occafioned  a  pain  in  his  ftomach ;  upon  which  they  were  in¬ 
termitted,  and  he  took,  at  bed-time,  a  bolus  of  twenty-five  grains 
of  rhubarb,  with  fixteen  drops  of  laudan,  \  which  removing  the  gripes, 
he  went  on  with  the  folution  for  about  three  weeks,  when  a  fwell- 
ing  was  obferved  on  his  right  noflril,  and  upper  lip.  His  medi¬ 
cine  was  again  intermitted,  and  he  took  a  bolus  of  jalap  widi  calo 
mel.  The  fwelling  going  off  in  three  days,  the  folution  was  re¬ 
newed,  and  continued  for  about  twenty-fix  days  longer.  By  this 
time,  the  ulcer  was  almoft  intirely  healed ;  but  fome  hardnefs  and 
fwelling  ftill  remaining  upon  the  lip,  the  medicine  was  again  in¬ 
terrupted,  and,  for  fix  weeks,  the  patient  was  ordered  the  pilL.  mer¬ 
curial.  laxant.  pharm.  Edinb.  in  the  dofe  of  drach.fs.  every  other  night; 
after  which,  he  feemed  to  be  perfedly  cured:  For  the  ulcer  fldnned 
over,  and  nothing  but  a  little  hardnefs  remained  upon  the  fide  of 
the  lip»  He  had  no  fpitting  during  the  long  ufe  of  thefe  mer-* 
curials. 


CASE  II. 

Edinburgh,  September  12.  1756.  Peter  Morifon,'aged  56  years, 
about  five  years  before  his  admiffion,  had  a  cachedtic*'  ulcer  upon  the 
inner  ancle  of  the  left  leg,  which  was  apparently  cui:ed,  but  broke  out 
again  a  few  weeks  after,  and  was  never  throughly  healed ;  tho’, 

when 

♦  By  a  cachetic  ulcer,  is  meant,  one  ol  thofellfconditioned  fores  with  livid  edges,  com- 
monly,  but  improperly,  called  fcorbutic. 
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when  he  came  into  the  infirmary,  the  fore  was  contracted,  fiiperficial, 
and  fcarce  difcharged  any  matter.  The  whole  leg  was  confiderably 
fwelled,  efpecially  towards  night;  the  parts  around  were  hard  and 
itchy,  but  never  painful*  He  had  alfo  fome  afthmatic  com¬ 
plaints. 

After  the  patient  was  admitted,  and  was  ufing  fome  medicines 
for  his  aflhma,  a.common  cauflic  was  applied  to  the  fore.  When 
the  efchar  was  thrown  off,  an  ulcer  appeared,  about  four  inches  in 
length,  and  two  in  breadth,  with  the  edges  blue  and  callous.  By 
the  conftant  ufe  of  fomentations,  the  fwelling  of  the  leg  was  con¬ 
fiderably  diminilhed ;  but  though  he  took  mercurial  purges,  had 
the  edges  of  the  ulcer  frequently  fcarified,  dreffed  with  ung.  arc^i^ 
and  wafhed  with  the  tincture  of  myrrh,  yet  it  continued  in  much 
the  fame  condition.  He  took  vomits  of  ipecacuanha,  fquill-mix- 
tures,  tar-water,  and  was  bliftered  for  his  afthmatic  diforder  ;  but 
without  fuccefs. 

About  the  12th  of  February  I75'7,  he  began  to  take  Van 
Swieten’s  folution  of  fablimate,  to  unc.  fs,  morning  and  evening, 
•vvhich  agreed  very  well  with  him,  made  him  fweat  plentifully,  and 
confiderably  increafed  the  quantity  of  his  urine.  By  thirty  days 
ufe  of  ’the  medicine,  the  fore  healed  up,  though  the  fkin  remained 
tender ;  but  the  cough,  difficulty  in  breathing,  and  pain  in  the 
breaft  continued. 

Extracft  of  a  letter,  dated  Edinburgh,  Nov.  10.  1757. 

•'T  H  E  folution  of  corrofive  fublimate  lately  diftblved,  in  a  fliort 
time,  a  glandular  knot,  which  rofe  on  the  under  part  of  the 
lower  jaw,  after  cutting  off  a  cancerous  lip.  Mr  George  Cleghorii 
of  Dublin  writes  to  me,  that  this  medicine  has  been  very  fuccefs- 
ful  in  venereal  cafes ;  but  mentions  an  obfervation  which  is  new 
to  me,  viz*  that  in  patients  who  are  under  no  confinement,  and 
walk  abroad,  the  mouth  is  feldom  affe(fted:j  and  the  evacuation 
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by  the  fliin  and  kidneys  is  much  lefs  than  inthofewho  keep  the 
honfe.  He  adds  however,  that  the  former  are  longer  in  being  cu¬ 
red  than  the  latter. 


Extra(5l  of  a  letter,  dated  Edinburgh,  January  27.  1759. 

CINCE  I  wrote  to  you  laft,  I  received  the  inclofed  account  of  the 
effedls  of  the  fublimate  in  the  cafe  of  Margaret  Bruce, 
whom  I  faw  at  Cramond  in  November  laft ;  at  which  time  I  ex¬ 
amined  all  the  parts  that  had  been  once  fore,  but  were  then  perfedly 
healed  by  the  ufe  of  that  medicine,  given  her  by  Mr  Spotifwood, 
furgeon  of  that  place.  Although  that  gentleman’s  account  of  the  • 
cure  would  have  been  fatisfacftory  enough,  yet  I  had  the  truth  of 
it  confirmed  by  the  Reverend  Mr  Gilbert  Hamilton,  minifter  of 
the  pariih,  who,  after  reading  the  cafe  drawn  up  by  Mr  Spotifwood, 
delivered  it  to  me.  As  this  is  one  of  the  ftrongeft  inftances  of  the 
efScacyof  the  fublimate,  in  curing  thofe  obftinate  ulcers  of  the  pha¬ 
gedenic  kind,  I  thought  it  would  be  agreeable  to  you,  to  have  the 
whole  account  asitw^as  delivered  to  me,  with  Mr  Spotifwood’s  letter 
on  that  occafion. 


Copy  of  Mr  Spotiswood’s  letter  to  Dr  Whytt,  dated  Cramond, 
December  9.  1758. 

SIR, 

|N  compliance  with  your  requeft,  I  have  fent  you,  inclofed,  an  ac” 
^  count  of  the  efteefts  of  the  fublimate  in  the  cafe  of  Margaret 
Bruce,  in  which  they  were  more  remarkable  than  in  any  that  I  have 
yet  feen. 

I  ihall  take  this  opportunity  to  acquaint  you,  that  I  have  another 
patient,  who,  fince  the  1 7th  of  Auguft  laft,  has  ufed  fitty-lix  grains 
of  that  medicine.  Before  he  began,  he  had  a  very  fordid  ulcer  in 
his  nofe,  by  which  the  whole  feptum  nariurn  was  eat  away  5  the 
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nofe  was  fvveilcd  and  painful,  with  a  rednefs  and  inflammation  ex¬ 
ternally.  Ide  had  not  taken  feven  grains,  before  he  was  eafed  of 
the  pain,  and  the  fore  had  a  better  appearance.  I  waflicd  the  parts 
wdth  aq,  calcis  and  meL  rofar,  and  drefTed  the  ulcer  with  dry  lint... 
By  continuing  this  courfe,  the  difcharge  was  leiTened,  a  flop  was 
put  to  the  corrofion,  and  the  ulcer  was  cleanfed :  But  the  external 
parts  inflamed  and  fuppurated,  firfl  on  one  fide  of  the  nofe,  then 
on  the  other;  and  the  two  ulcers  joining,  moll  of  the  nafal  bones 
came  away.  How  this  cafe-  may  end,  I  cannot  forefee;  but  this 
1  think  remarkable,  whene.ver  the  fublimate  is  intermitted,  the  parts 
become  more  painful,  difcharge  a  greater  quantity,  and  produce 
fome  bad  fungi;  but  upon  repeating  that  medicine,  the  appearan¬ 
ces  foon  grow  better.  This  man,  by  trade  a  miller,  has  fcarce  lofl 
an  hour’s  work,  or  one  meal,  during  the  ufe  of  the  mercurial.  He* 
took  ‘it  when  at  harveft-work,  and  is  ftill  taking  it,  notwithfland- 
ing  the  coldnefs  of  the  feafon.  He  complains  of  being, qualmifh, 
after  each  dofe.  It  acfls  as  a  laxative  ;  but  as  for  other  evacuations, 
either  by  fweat,  urine,  or  faliva,  they  are  fcarce  more  than  natural.. 
He  has  a  wife  and  feveral  children  all  healthy  ;  and  I  can  fee  no, 
reafon  to  fufpecl  any  venereal  taint. 

I  am,  S.  I  R, 

R.  Spotiswoo  d.. 


The  Cafe  of  M  a  R  g  a  r  e  t  Bruce  referred  to  in  the  above  * 
Letter. 

Aj/IArgaret  Bruce,  a  young,  woman  of  this  parifli^  of  mean > 
’  condition,  enjoyed  a  good  Rate  of  health,  till  the  i8th  year 
of  her  age,  when  Ihe  was  feized  with  convulfions  of  the  epileptic 
kind,  and  other  ailments.  In  January  i  755,  when  flie  was  twenty- 
two,  file  complained  of  violent  pains  in  her  right  leg,  attended  with 
a  hardnefs  and  fwelling,  but  . without  any  appearance  of  matter,  or 

indam- 
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inflammation.  After  feveral  fruitlefs  applications,  I  laid  a  blifler 
along  the  fibula^  which  feemed  to  be  the  principal  feat  of  the  pain ; 
but  the  bliltered  part,  inftead  of  healing,  degenerated  into  a  foul 
ulcer,  which  I  covild  never  bring  to  a  good  digeflion  ;  for  it  con¬ 
tinually  produced  a  whitilb  flough,  which,  if  removed,  was  fure 
to  return  in  two  days. 

In  the  month  of  May  following,  my  patient  was  fent  to  the 
Royal  Infirmary  at  Edinburgh,  where  flie  Raid  five  months  ;  and, 
during  that  time,  had  the  fore  regularly  dreffed,  and  all  means  ufed 
to  cure  it.  Among  other  attempts,  the  whole  ulcerated  part  was 
deflroyed  by  a  cauflic,  and  forty  peas  put  into  the  cavity  :  She 
took  many  purges  with  calomel,  the  mercurial  pills  of  the  Edin¬ 
burgh  Difpenfatory,  and  a  decodlion  of  the  woods.  But  none  of 
thefe  medicines  had  any  other  efledl,  than  to  make  her  void  feveral 
worms  -,  fo  that  fhe  was  difmifled  about  the  middle  of  Odober  not 
cured. 

In  the  end  of  February  1756,  flie  was  again  fent  to  the  Infir¬ 
mary,  where  flie  continued  upwards  of  three  months,  and  was  or¬ 
dered  fome  mercurial  laxative  pills,  which  affeding  her  mouth,  fhe 
fpit,  for  fome  time,  three  pounds  a  day.  She  'had  an  ilTue  put  in 
the  infide  of  the  lame  leg,  which  gradually  widening,  came  at  lafl; 
to  hold  thirty  peas.  She  was  difmifled  again  in  the  beginning  of 
June,  in  a  better  condition,  but  ftill  far  from  being  cured. 

After  this,  flie  ufed  various  other  remedies,  and,  among  others, 
fea-water,  for  a  confiderable  time,  but  without  any  benefit.  At 
lafl:  obferving,  that  none  of  all  thefe  methods  promifed  a  cure,  I 
luckily  thought  of  the  fublimate,  as  having  had  fome  experience 
of  its  good  effeds  in  fimilar  cafes.  But,  previous  to  the  account 
of  its  fuccefs  here,  it  may  be  proper  to  deferibe  more  particularly 
the  Rate  in  which  the  patient  was,  when  fhe  began  to  ufe  this  me¬ 
dicine. 

The  oldefl  fore,  which  broke  out  in  January  lyj'j',  about  three 
inches  above  the  malleolus  externus^  upon  the  Jibula  of  the  right  leg, 
was  not  broader  than  a  crown-piece,  but  had  large  callous  edges, 
and  the  mufcular  parts  beyond  them  telt  hard :  This  ulcer  was 

round  • 
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round  and  f»3ul  at  ilic  bottom,  without  any  great  dlfcharge  ;  the 
fungus  which  arofe  from  it,  though  frequently  cut  away,  was  re¬ 
newed  in  a  few  days. 

The  ilfue,  made  at  the  ordinary  place,  on  the  iniidc  of  the  Lime 
leg,  by  the  number  of  peas,  and  length  of  time,  had  fallen  much 
lower,  and  had  degenerated  into  a  Ibrdid  ulcer,  of  the  fhape  of  the 
figure  8,  and  with  the  fame  kind  of  indurations  around  it  as  in 
the  other. 

About  May  173b,  a  glandular  tumour,  very  painful,  was  form¬ 
ed  at  the  upper  part,  and  upon  the  infide  of  the  thigh  of  the 
fame  fide,  which  was  fometimes  larger  and  more  uneafy  than  at 
other  times. 

In  Odlober  1737,  a  fore  broke  out  upon  the  bread  of  the  fame- 
fide  :  This  was  fuperficial,  without  any  hardnefs  about  it,  but  al¬ 
ways  foul,  and  could  not  be  healed. 

In  June  1758,  two  new  ulcers  broke  out  upon  the  fame  leg,  which,, 
though  finall,  were  alfo  always  foul,  and  could  not  be  cicatrized. 

Around  thefe  fores,  and  indeed  almoft  all  over  the  leg,  the  fkin. 
w^s  of  a  blackifh  colour,  with  fcurfs  and  fcales,  which  foap  and 
water  could  not  remove.  The  whole  leg  was  fwelled,  and  felt  hard ; 
the  patient  complained  of  pains  ftriking  through  it ;  fhe  could  not 
extend  it,  (though  th^tendons  were  not  contradled),  but  went  on 
crutches  with  the  limb  fufpendcd,  fince  May  1736.  Notwithfland- 
ing  all  thefe  ailments,  the  want  of  exercife,  and  her  low  circum- 
Rances,  (for  fhe  was  maintained  by  the  parifh),  the  patient  kept  up 
her  flelh,.  and  was  otherwife  in  better  health  than  could  have  been 
expedled. 

Upon  the  14th  of  September  laft,  I  began  the  fublimate  in  this^ 
manner.  I  diffolved  feven  grains  in  eight  ounces  of  fpring  water, 
and  gave  morning  and  evening  a  fpoonful  of  this  folution.  The 
whole  was  taken  in  eight  days*  After  three  days  intermiffion,  the 
fame  quantity  was  renewed,  and  continued  for  feven  days  longer, 
when  the  menfes  coming  at  the  ufual  time,  1  forbore  giving  her  the 
remaining  ounce,  till  fhe  was  in  a  proper  condition  to  take  it  ;  and, 

on  that  account,  fhe  was  five  days  without  any  medicine.  She 
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vomited  after  the  two  firfl  dofcs  ;  and  all  the  reft  occafioned  a  nmc^ 
fea^  and  licknels,  with  a  burning  heat  from  her  flomach  to  her 
throat,  but  no  vomiting.  She  had  few  flools,  till  the  third  day  af¬ 
ter  taking  the  folution  ;  but,  from  that  time,  fire  had  more  or  lefs 
of  a  purging  ;  fome  days,  fix  or  feven  motions,  on  others,  not  half 
that  number.  She  fometimes  complained  of  Iharp  gri pings,  but 
more  generally  of  a  rumbling  in  the  bowels.  After  the  fecond 
dofe,  a  copious  fweat  broke  out,  particularly  on  the  fore  leg,  which 
was  never  known  to  peiTpire  before.  From  the  fourth  day  after 
file  began  the  folution,  fhe  fpit  about  three  or.  four  pounds  a  day  \ 
but  although  lire  complained  of  a  pain  in  her  teeth,  her  tongue, 
TiXiA  fauces,  yet  the  1  welling  of  thofe  parts  was  much  lefs  than  what 
is  obferved  in  a  falivation  raifed  by  calomel,  and  her  breath  was 
much  lefs  offenfive.  In  five  days  after  fhe  began  the  courfe,  fhe 
made  twice  her  ufual  quantity  of  water,  which  was  of  a  deep  co¬ 
lour,  and  depofited  a  large  lediment. 

All  thefe  evacuations,  ^iz.  the  flools,  the  profufe  fweats,  the 
increafed  quantity  of  urine,  and  the  fpitting,  not  only  continued 
while  file  was  ufing  the  medicine,  but  for  a  fortnight  after. 

The  effecls  it  had  upon  the  ulcers  were  no  lefs  remarkable.  In 
four  days  from  her  beginning,  the  tw^o  fores  that  had  broke  out 
laft  upon  her  leg,  and  that  on  her  breafl^  were  perfedly  healed  ; 
the  other  two  ulcers  on  the  leg  looked  cleaner ;  the  callous  edges, 
and  hardneffes  round  them,  were  diminiflied ;  the  blacknefs  of  the 
fldn  difappeared  5  the  mufcles  felt  fofter  ;  the  glandular  tumour  was 
lefs ;  and  the  patient  faid,  fhe  had  not  been  fo  eafy  and  free  from 
pain,  fmee  the  firfl  breaking  out  of  her  fores.  In  fliort,  in  eleven 
days  from  the  ufe  of  the  fublimate,  the  two  remaining  ulcers  were 
perfectly  healed,  and  all  the  dreflings  removed  :  After  which,  the 
fkin,  where  the  fores  had  been,  call  off  feveral  different  crufls  or 
coats,  and  the  cure  was  compleated. 

The  patient  was  much  weakened  by  her  great  evacuations  ;  but 
fhe  has  now  recovered  a  good  degree  of  flrength,  the  fkin  is  whole, 
the  leg  without  fwelling,  or  pain,  and  flie  walks  without  any  fup- 
port. 
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^  *  Accelerator es  urina^  involuntarily  convulfed  by  the  fement  14 
AlTedlions.  See  Anger,  Fear,  Grief,  Mind,  Paffions. 

Air,  death  of  animals  in  an  exhaufted  receiver,  owing  to  the  vapours  arifmg  from  their  bodies 
turning  acrid,  31 

- why  animals  breath  high  and  quick  in  an  exhaufted  receiver,  105; 

- an  appetite  for  it,  the  caufe  of  the  beginning  of  refpiration  in  animals,  no 

»  ■  — ,  does  not  enter  into  the  blood  by  the  lungs,  251 

- experiments  (hewing  the  change  it  makes  on  lime-water,  376 — 388 

- - cool  and  dry,  ufeful  for  nervous  people,  640 

Alimentary  canal.  See  Canal. 

Aliments,  their  parts  aifl  as  a  gentle  Jlimulus,  47.  228 

- —  improper  either  in  quantity  or  quality,  give  rife  to  nervous  diforders,  574.  575. 


665 — 668 

--  abound  with  air,  591 

--  what  kinds  moft  proper  for  people  fubjedl  to  nervous  complaints,  640 — 642 


Alfton,  experiments  of  his  on  dogs,  302.  319.  320 

- remarks  on  his  dilTertation  on  quick-lime,  359.  360 — 366.  469 — 476 

Amufement,  its  ufe  in  nervous  diforders,  643 
Anajlomofts  of  the  nerves,  fympathy  not  owing  to  it,  505 
Anger,  why  itincreafes  the  motion  of  the  heart,  515 
-  fome  grow  pale  with  it,  5 16 

_ _  a  great  degree  of  it  gives  rife  to  violent  nervous  fymptoms,  580 

Aninia  animus y  opinions  of  philofophers  about  them,  146 — 148 


the  fame  in  man,  145 


Animal  humours,  experiments  with  fome  of  them  and  lime-water,  367.  368 
Animal  fpirits.  See  Brain,  Nerves,  Nervous  fluid. 

Animals  (dead)  recovered  by  blowing  air  into  their  lungs,  36.  301 

__ -  why  their  hearts  and  other  mufcles  continue  to  move  after  feparatlon  from  the  body, 

183 — 207 

- - -  experiments  made  with  opitwi  on  living  and  dying  ones,  309 — 327 

Apoplexy,  the  glazed  appearance  of  the  eyes  in  it  accounted  for,  233 

Arteries,  diftributed  to  the  membranes  of  the  brain  and  fpinal  marrow,  ferve  to  nourifh  thefe 


organs,  6.  7. 

when  tied,  the  afUon  of  the  mufcles  is  gradually  weakened,  7 


coronary  ones,  when  filled  with  blood,  cannot  be  the  caufe  of  the  fyjlole  of  the 
heart,  24 


Arteries, 
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Arteries,  warm  water  injeded  Into  the  arteries  of  animals  newly  dead,  produce  fome  motion 
in  the  mafcles  to  which  they  are  diftributed,  24.  25 
.  I  their  contraftion  and  dilatation  explained,  52 — 54 

- -  their  contraflion  not  fufEcient  to  pufli  on  the  blood  in  the  fmall  vefTels,  213.  6^. 

—  the  proportion  their  branches  bear  to  the  trunks,  215 

- -  the  momentum  of  the  blood  in  a  given  artery  computed,  215.  216.  he. 

- -  carotids  of  a  dog  tied  without  any  hurt  to  the  animal,  222 

.■  ■  —  exhaling  ones  to  be  found  on  the  furfaces  of  all  the  cavities  in  the  body,  248 

-  are  endowed  with  irritability,  274.  275 

Afa  foetida,  its  utility  in  nervous  difeafes,  648 
Aflhma^  a  nervous  or  fpafmodic  one,  601 — 603 
— —  of  the  cure  of  it,  701 — 706 
- -  flannel  fhirt  fometimes  prevents  its  returns,  703 

—  - -  hiftory  of  a  remarkable  one,  704 — 706 

Atrophy,  of  a  nervous  one,  598 — 6oi 

Auricles,  why  their  motions  are  not  fynchronous  with  the  ventricles,  35.  See  Heart. 

B 

Bark  (Peruvian)  Its  ufe  In  the  cure  of  nervous  difeafes,  634 — 636 
- - in  glandular  fvvellings,  67  i  he. 

Bath  (cold)  its  efficacy  in  the  cure  of  nervous  complaints,  639.  640.  687.  688 

- (warm)  its  utility  in  nervous  diforders,  646.  681 — 686 

'  Bee,  remarkable  effects  from  its  fling,  539.  Notes. 

Bed,  lying  long  in  it  relaxes  the  botiy,  643 

Belt,  a  tight  one  about  the  loins,  fometimes  removes  an  Immoderate  flux  of  pale  urine,  70S 
Bernouilli  (John)  his  calculation  of  the  weight  fullained  by  the  lungs,  41 
Bile  neceffiry  to  the  periftaltic  motion  of  the  Inteftines,  50 
Birds  (granivorous)  why  they  fwallow  pebbles,  48.  Notes. 

Bitters,  their  efficacy  in  the  cure  of  ner  vous  diforders,  633.  634 

Black  (Dr  Jofeph)  account  of  his  effry  on  quick  lime,  385 

Bladder,  its  contradion  owing  to  the  Jiimulus  of  the  urine,  32.  51.  52 

—  - when  too  full  lometiraes  occafions  an  erection  of  the  petih,  58 

,  — - its  contradions  not  alternate,  138 

- - - - - - both  voluntary  and  involuntary,  145 

- - its  fympathy  with  other  parts,  499  500 

Bliflers,  the  inflammation  raifed  by  them,  not  owing  to  the  Increafed  force  of  the  heart,  231 
- -  their  ufe  in  inflammations,  241.  242 

- -  of  their  remarkable  effedb  in  leflening  the  quicknefs  of  the  pulfe,  715 — 721 

.  fometimes  remove  convulflve  motions,  687 

Blood,  its  Jiimulus  the  caufe  of  the  fyftole  oi  the  heart,  23 — 38 

- - - not  owing  folely  to  its  weight  or  llretching  force,  but  to  the  Irritation  of 

its  particles,  26 

- -  Its  compofition  and  fitnel's  to  adl  as  a  Jiimulus^  26 — 33.  228 

~  offenflve  to  the  nerves  of  the  flomach,  28 

Blood, 
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Blood,  ever  tending  to  putrefadlon,  30 

•  -  the  force  with  which  It  returns  to  the  heart,  35 

•“  -  returns  with  greater  force  into  the  left  than  the  right  ventricle,  40 

•  -  motion  of  its  veffels  explained,  52 _ 54 

confcious  of  its  courfe  in  the  veflels,  154.  158 

different  opinions  concerning  its  circulation  in  the  fmall  vcffels,  21 1 — 213 
—  force  of  the  heart  and  contraction  of  the  arteries,  not  fufficient  to  carry  on  the  circu¬ 
lation  of  it  in  the  fmall  veffels,  213.  226 

- -  diameter  of  a  red  globule  calculated,  213.  ^c. 

-  its  in  a  given  artery  computed,  215 — 217 

•  the  refiRance  it  meets  with  in  circulating  through  all  the  veffels,  223 
- the  effeds  of  a  want  of  a  fufficient  quantity  of  it,  567 — 569 

■  - of  a  morbid  matter  in  it,  653.  6'^. 

Blood  (arterial).  See  Arteries. 

Blood  veffels,  poffcffed  of  irritability,  490 

•  - fympathy  not  owing  to  them,  502.  dxc. 

Bluffiing,  the  caufe  of  it,  56.  63  69.  215.  221.  231 
Boerhaave,  his  theory  of  the  motion  of  the  heart  refuted,  17 — 22 
- - —  - - of  refpiration  examined,  90 

—  - - - - -  of  the  beginning  of  refpiration  ill-founded,  1 15 

- a  remarkable  cure  of  his  in  the  epilepfy,  581.  582 

Bolonian  tranfaCfions.  See  Molinelli. 

Bones,  though  inlenfible,  are  furnilhed  with  nerves,  267 

Borelli,  his  account  of  the  circulation  of  the  blood  in  the  veins,  212 

- his  computation  of  the  reliflaace  the  blood  meets  with  in  circulating  through  all  the 

veffels,  233 

Brain,  its  influence  the  caufe  of  mufcular  motion,  3 

■  the  fountain  of  fenfation  and  motion,  4 

-  — .  a  flight  inflammation  of  it  often  occafions  madnefs,  palfy,  (be,  4.  493 

■  - -  nourilhed  by  the  fmall  arteries  diitributed  on  its  membranes,  6 

- the  fentient  principle  operates  by  the  intervention  of  fomething  in  it  and  the  nerves,  ij'2 

■  - -  fonie  change  in  the  cerebellum  fuppofed  to  be  the  caufe  of  fleep,  173 — 17^ 

- the  principal,  though  not  the  only  feat  of  the  foul,  202 

- fympathy  between  it  and  other  organs,  495 

_ it  and  the  fpinal  marrow  ihe/ource  of  fympathy,  510 

_ obfervations  on  a  dropfy  in  it,  725 — 745-  See  Hydrocephalus 

Brandy,  a  dram  of  it  leffens  or  removes  a  tremor  in  the  hands,  498.  513 

- - - - cures  the or  night-mare,  627 

Breads,  their  fympathy  with  the  womb,  500.  504 

Bremond  (Mr)  his  experiments  on  the  lungs  explained,  82.  83.  84.  be, 

Brimftone,  a  roll  of  it  held  in  the  hand  removes  cramps,  fixed  fpafms,  be,  690 
Brutes,  their  foul  inferior,  but  of  the  fame  kind  with  man’s,  145.  153 
- difeover  fome  degree  of  reafon,  153 

Brydone  (Mr  Patrick)  bis  account  of  a  palfy  cured  by  eleffricity,  483 — 486 

■Sug, 
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Bug,  ofcillatory  motions  of  the  fmall  vefTelsmay  be  feen  in  Its  legs,  234 

Butter  (Mr  William)  his  machine  for  injeding  lime-water  into  the  bladder,  with  dIre<5lIons 
how  to  ufe  it,  413 — 418 

Butterflies  not  only  live,  but  copulate  and  lay  eggs  after  being  deprived  of  their  head,  204. 
287.  Notes.  ' 

C. 

Calculus,  experiments  with  lime-water  on  it,  351 — 367 

- of  the  aflion  of  lime  water  in  dlflblving  it,  398 — 403 

- its  compofition,  399.  See  Stone. 

Camphire,  its  ule  in  nervous  diforders,  646,  647 

—  - difierent  opinions  concerning  it,  647 

Canal  (alimentary)  its  motion  explained,  46 — 52 
Capillary  tubes.  See  Tubes. 

Cardiac  nerves,  Boerhaave’s  opinion,  that  the  fyjlole  and  diajlole  of  the  heart  was  owing  to 
their  compreflion,  refuted,  17 — 22 
Carlsbad  waters,  obfervations  on  their  lithontriptic  virtue,  479 — 483 
Cafes,  of  the  ftone  cured  or  mitigated  by  lime-water  : 

- - the  Reverend  J.  L’s,  423 

James  Litfter’s,  426 — 429  ”  - 

- the  Right  Hon.  Horace  Walpole’s,  433 — 443  / 

- - obfervations  on  his  cafe,  444 — 431 

- poftfcript  to  it,  478.  479 

—  - —  Dr  Newcomb’s,  452 — 457 

- Mr  Young  Green’s,  458.  459 

- - W.  Hay’s,  460.  461 

— —  —  Mr  L.  Trevigar’s,  462.  463 

--  - T.  W’s,  464.  465 

— —  of  a  palfy  cured  by  ele£lrlcity,  483 — 486 
— —  of  a  fprained  foot  and  ankle,  522 

- - of  convrlflons  from  ftretching  out  the  leg,  522.  J23 

- of  a  retching  upon  making  the  effort  to  pafs  water,  523 

- of  remarkable  effeds  from  the  fling  of  a  bee,  539.  Notes, 

- -  of  a  morbid  matter  in  the  blood,  633.  ^bc. 

-  of  a  gouty  matter  wandering  through  the  body,  336 - 338.362 

- of  the  effeds  of  great  lofe  of  blood,  368.  369 

- -  of  worms,  573.  374 

- of  fchirrhous  obflrudions  in  the  flomach  and  inteftines,  577 — 380 

-  of  nervous  complaints  from  grief,  381 

- of  convtilfions  from  an  obflrudion  of  the  menfes,  589.  390 

- of  bloody  urine,  594.  593.  Notes. 

- of  a  fudden  and  great  flux  of  pale  urine,  397 

, — —  of  a  true  nervous  or  fpafmodic  ajlhma,  603  . ,  ^  . 

- - of  a  remarkable  cough  of  the  nervous  or  fympathetlc  kind,  604 — 612 

.  Cafes, 
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Cafes,  of  remarkable  variations  in  the  pulfe,  6i6 — 620 
- of  a  mania y  624 

- of  nervous  complaints  cured  by  the  bark,  635.  Notes, 

— —  of  the  effedls  of  a  large  dofe  of  camphire,  646.  Notes, 

-  of  the  effeds  of  caftor,  647.  648^ 

- of  a  fixed  pain  in  the  head  cured  by  opium,  650 _ 652 

- of  a  gout  mitigated  by  lime  water,  654 

-  of  hard  glandular  fwellings  cured  by  the  bark,  671 

— "  '  - - - by  mercurial  ointment,  672 

- — - by  foap,  672 — 674 

-  of  convulfions,  &c.  cured  by  warm  fomentations,  682 - 686 

— - - —  ■  ■  by  blifters,  687 

e 

I,.,  - - -  by  eating  an  orange,  691.  Notes, 

^  - - - by  vomits,  691.  692.  Notes, 

-  of  vomiting  and  indigeltion  cured  by  opium,  695.  696 

■  of  a  remarkable  ajihma,  704---706 

.  —  of  an  immoderate  flux  of  pale  urine  cured  by  a  tight  belt  about  the  loins,  708.  709, 

- - - - '  ■  - - -  ■  —  -  hy  ihQ  emplajlrum  defenjivu?n,  709 

...  of  a  hemicrania  cured  hy  pilula  mercuriales  laxantes,  711.  Notes. 

- —  of  the  remarkable  effeds  of  blifters,  715-— 721 

Caftor,  its  efficacy  in  nervous  diforders,  647 

Cat,  its  pupils  dilate  when  under  water,  63  ' 

- M.  Mery’s  account  of  this  phaenomenon  ill-founded,  63 

- - the  motion  of  its  heart,  <bc,  after  reparation  from  the  body,  1 89 

Catalepfts,  of  it,  590.  59 1 
Cerebellum,  See  Brain. 

Chick,  the  motion  of  its  heart,  ^c.  after  death  or  reparation  from  the  body,  187.  193 
Chlorofis,  the  caufe  of  it,  593 

Chyle,  its  paflage  into  the  ladeals  accounted  for,  245.  6'c. 

Cicuta,  neither  acrid  nor  difagreeable  to  the  tafte,  27 

- ads  as  a  poifon  in  the  ftoraach,  28 

— — —  eat-n  by  goats  without  harm,  548 
I  its  ufe  in  indolent  fchirrous  fwellings,  675 

Circulation.  See  Blood,  Heart,  Veflels 

Cock,  the  motion  of  its  heart,  isc.  after  death  or  reparation  from  the  body,  187.  204.  207 
Cock  (Turkey)  fwelling  of  its  comb  and  rattles  accounted  for,  57 
Cold,  not  abfolute,  but  relative,  30 
_  deftroys  irritability,  298 

_  ■  an  uncommon  fenfe  of  it  in  dilFerent  parts,  a  fymptom  of  nervous  diforders,  586 — 588 
Colic,  of  the  cure  of  a  flatulent  fpafmodic  one,  698.  699 
Colica  piaonum,  a  remark  of  Dr  Hilary’s  on  it,  514.  Notes. 

Comprefllon,  convulfive  motions  cured  by  it,  690.  691 
Confcioufnefs,  what  the  author  means  by  it,  15 1.  159 
Confcnt.  See  Synapathy 

• 


Gontradioa, 


Contraftion.  See  Motion,  Mufcles,  Sthnulus 
Convulfions,  often  brought  on  by  ftiocking  fights,  493 

■  - from  flight  caufes,  543 

- -  . -  infedlious,  581.  582 

- - — —  defcription  of  a  remarkable  fpecies  of  thena  In  the  ifland  of  Zetland,  582.  983 

- - a  fymptom  of  nervous  difeafes,  589.  590 

- their  caufe,  589 

- of  the  cure  of  them,  679 — 69! 

Cornea^  proved  to  be  endowed  with  fenfibililicy,  262.  263 

Coronary  arteries,  their  being  filled  with  blood,  not  the  caufe  of  the  fyjlole  of  the  heart,  24 
Cough,  a  nervous  one,  a  frequent  fymptom  of  nervous  diforders,  603 — 612 

-  a  full  hlftory  of  an  extraordinary  one  of  the  nervous  or  fympathetic  kind,  604 — 612 

Coughing,  its  caufe,  58 

- - fometimes  ftopt  by  furprife,  or  any  thing  that  fixes  the  attention,  102 

Crying  of  Infants  accounted  for,  1 1  6 

Cupping,  ufeful  in  Inflammations,  242  ^ 

- - —  in  convulfive  motions,  687.  688 

Cure  of  nervous  diforders,  631 — 678.  Nervous  diforders. 

Cuftom,  its  influence  in  the  motions  of  animals,  162.  167.  169 

D. 

Dartos,  contracts  by  cold,  ^c.  281 

Death,  the  foul  probably  does  not  leave  the  hody  immediately  after  It,  200— 203 
De  Gorter,  his  theory  of  the  n  otion  of  the  heart  refuted,  21.  22 

• - admits  an  ofcillatory  motion  in  the  fmall  velTels,  227 

Deglutition,  owing  to  the  Jiivmlus  of  the  vifluals,  ^c.  46.  47 
Deity,  not  corporeal,  148 

■  - -  has  implanted  a  moral  fenfe  in  man,  1 5 1 

- -  our  aftions  not  owing  to  his  immediate  agency,  159 

Des  Cartes,  his  theory  of  the  motion  ot  the  heart,  16 
Diaphragm,  its  motions  both  voluntary  and  involuntary,  145 

- its  fympathy  with  other  parts,  497.  See  Refpiration,  Lungs. 

Diajiole  the  heart  explained,  38 — 46 
-  of  the  arteries,  32 — 54 

Diet  See  Aliments,  Food. 

Divifibility  of  the  foul  confidered,  203.  'be,  291.  292 

Dog,  the  motion  of  its  heart,  'be.  after  death  or  feparatlon  from  the  liody,  190.  301.  302. 
317—320 

Dropfy,  what  circumftances  give  rife  to  it  in  any  particular  part,  249 
- -  of  the  ventricles  of  the  brain.  See  Hydroeephalus, 

Duodenum,  part  of  the  aliment  pufhed  into  it  by  every  contradion  of  the  ftomach,  50 
Duvei  noi,  his  theory  of  the  eredlion  of  the 55 
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E. 

Ears,  motion  of  their  mufcles  explained,  79 — 81 
— —  their  lympathy  with  the  teeth  and  other  parts,  496 

Eel,  the  motion  of  its  heart,  6'f.  after  death  or  reparation  from  the  body,  184.  186,  192. 

Effluvia  of  certain  fubftances  communicate  new  life  and  vigour  to  the  bocTy,  493 
Eleftricity,  a  remarkable  uneafinefs  felt  through  the  whole  body  by  it,  539 
- a  palfy  cured  by  it,  483—486 

Eniplajlrum  defenfflvuyn,  an  immoderate  flux  of  pale  urine  cured  by  it,  708.  709, 

Epicurus,  his  opinion  of  the  foul,  148 
Epilepfy,  infedious,  134 

- a  remarkable  cure  of  one,  by  Boerhaave,  581.  5S2 

Ere<5lIon.  See  Penis. 

Evacuations,  the  retention  of  accuftomed  ones,  a  caufe  of  nervous  difeafes,  564 — 567; 
Excrements,  their  dejeftion  accounted  for,  51 
Exercife,  utility  of  it  in  nervous  complaints,  642.  643 
- - -  riding  the  beft  fpecies  of  it,  642.  676 

Expiration,  does  not  depend  on  the  mind,  99,  100.  See  Lungs,  Refpiration. 

Extremities.  See  Hand,  Feet. 

Eyes,  the  effeds  of  light  on  them,  59 
_ _  fore  ones  infedious,  134.  583 

.  -  objeds  may  be  painted  on  the  retina,  without  our  being  confclous  of  them,  154 

_ _ _  why  fpiritof  wine,  (be.  inflames  them,  230 

■—  why  a  poultice,  be.  lelTens  an  inflammation  in  them,  230 

_ _  w'hy  acrid  fubftances,  or  paflTions  of  the  mind,  make  the  tears  flow,  231,  232 

_ _  their  glazed  appearance  in  an  apoplexy  accounted  for,  233 

_  fympathy  betwixt  them  and  other  organs,  495,  496 

Eye-brows,  a  pain  fometimes  felt  above  them  after  fmelling  to  volatile  falts  or  eating  muflard,, 
496 

Eye- lids,  their  motion  fometimes  voluntary,  fometimes  involuntary,  145 

F. 

Fallopiana  tula,  become  rigid  when  the  vagina  Is  titillated,  58 

_ _ _ their  extremities  in  time  of  coition  turn  towards  the  ovaria,  58 

Fear,  often  brings  on  a  fudden  flow  of  pale  urine,  134 

_ _  why  it  produces  trembling,  debility,  palpitation  of  the  heart,  be,  515,  580 

_ _  epileptic  fits  cured  by  it,  581.  582.  689.  690 

Feet,  their  fympathy  with  other  parts,  501 
,  convulfions  occafioned  by  tickling  their  foies,  507,  512 
Fenejira  ovaiis.  See  Ear,  Tympanum. 

Fevers,  'ihivering  in  them  accounted  for,  587 
• - —  regular  intermittent  one,  molt  pi  operly  nervous,  587 

Fibres,  their  diftenfion  co-operates  with  Jiirnulivsx  producing  motion  in  the  mufcles,  48 
- - -  rendered  lefs  fenfible  by  opiutti,  49 

5  G 
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Fits  (epileptic)  fometimes  occafioned  by  an  Irritation  of  the  great  toe,  494 
- - - ini’ed't'ous.  5B1  582 

Flannel  waiftcoat,  fliould  be  worn  in  winter  by  people  of  a  weak  ftotnach  and  bowels,  ^40 

- - lometimes  prevents  the  returns  of  an  ajihinj.,  703 

Flatulence  See  Wind. 

Fluids,  in  fome  fenfe  the  caufeof  their  own  motion,  54 

the  refillance  they  meet  with  in  the  linall  velTels,  212.  213 
Fluid  (nervous)  we  are  ignorant  of  its  nature,  489.  525 

- - nutrition  not  performed  by  it,  492 

Foetus,  cannot  perform  rel'piration,  ill  — 114 

Food,  the  fight  or  lafte  of  it  makes  theyir/ivi?  flow,  55.  133*  *57*  ^77 

■ - the  caufe  of  this  phrenomenon,  231.  232 

- animal,  experiments  with  it  and  lime-water,  371 

- vegetable  not  vvorfe  to  digeft  than  animal,  344*  54>*  Notes. 

- - efcedfs  of  difFerent  foods  on  the  ftomach,  545.  i5c. 

- improper,  gives  rife  to  nervous  difeafes,  574.  575 

- abounds  with  air,  591 

*  - a  great  craving  for  it,  a  fymptom  of  nervous  diforders,  593 

-  what  kinds  of  it  beft  for  people  fubje(5b  to  nervous  complaints,  640 — 642 
Fridion,  its  ufe  in  indolent  obftrudions,  669 
1 — - In  convulflve  motions,  687 

Frogs,  experiments  (hewing  the  motions  of  their  heart,  after  death  or  reparation  from  this 
body,  184.  186.  187.  194.  195.  197.  198.  199.  203.  288.  289.  290.  299.  302, 
303.  494.  501.  513 

- - reafon  why  they  make  little  motion  upon  pricking  their  legs,  after  decollation, 

260.  261 

•  — —  fo  benumbed  in  winter  that  they  difcover  no  figns  of  life,  298 
- experiments  made  w'ith  0//WW  on  them,  309 — 327 

Fruits,  experiments  with  them  and  lime-water,  372.  373 

G. 

Galen,  his  account  of  the  motion  of  the  heart,  16 

- of  the  motion  of  the  pupil,  61 

Genitalia,  their  fympathy  with  other  parts,  500 
Giddinefs,  a  fymptom  of  nervous  difeafes,  622 
Gilchrift  (Dr)  recommends  failing  for  nervous  complaints,  642 
Glands,  proved  to  be  endowed  with  fenfibility,  263 
Globus  hyjlericus.  See  Convulfions,  Nervous  diforders,  (sc. 

Glottis,  its  mufcles  rendered  paralytic  by  cutting  the  recurrent  nerves,  4 
Gout,  the  pain  of  it  feated  in  the  ligaments  of  the  joints,  271 
- - lime  water  may  be  ufed  with  advantage  in  it,  387.  654 

- - the  matter  of  it  wandering  through  the  body  occafions  various  complaints,  556 

- - women  not  fo  fubjefl  to  it  as  men,  560 

- - phyficians  differ  about  the  nature  of  it,  563 
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Gout,  an  Irregular  one  occafions  low-fplrits,  6'r.  623 

- mitigated  by  a  milk  diet,  654 

Gravel.  See  Lime-water,  Stone. 

Gravity,  has  no  (hare  in  promoting  the  circulation  of  the  blood,  226 

— - no  analogy  betwixt  it  and  irritability,  294.  305.  306 

Green  (Mr  Young)  his  cafe,  458  459 

Grief,  leflens  the  fecretion  of  the  faliva,  <bc,  495 

- why  it  increafes  the  fecretion  of  tears,  516 

- why  the  eyes  look  dull  by  it,  516.  517 

- occafions  nervous  complaints,  576.  580.  581 

Gums,  whetting  a  knife  fometimes  makes  them  bleed,  496 
Cutta  ferenUi  the  pupil  always  dilated  in  it  even  in  the  fun-fliine,  62 

H. 

Hemorrhoids a  fuppreffion  of  them  occafions  nervous  diforders,  567 
Haller,  an  experiment  of  his  relating  to  the  motion  of  the  heart,  34 
- his  theory  of  mufcular  motion  examined,  127 

- an  examination  of  his  treatife  De partibus  corporis  humani  fenjibilihus  et  irritabilibuSt 

257—306 

- -  what  parts  are  reckoned  infenfible  by  him,  258 — 260.  286 

- - thele  proved  to  be  endowed  with  fenfibllity,  260 — 273 

- - makes  irritability  an  innate  property  of  mufcular  fibre.,  274.  280.  292 — 295 

...  -  what  parts  he  reckons  to  be  deprived  of  irritability,  274 

- - his  opinion,  that  irritability  is  not  in  proportion  to  fenfibillty,  examined,  281 

_ _ _ _ _ —  that  parts  may  be  irritable  without  being  fenfible,  examined,  283 — 285 

_ _ _ _ _ that  irritability  is  independent  of  the  brain  and  nerves,  examined,  285 

- his  experiments  on  the  membranes  of  the  brain,  506.  Notes, 

Hands,  their  fympathy  with  other  parts,  501 
Hartfel  Spaw,  its  qualities,  639.  Notes. 

Hartley  (Dr)  his  improvements  on  Mrs  Stevens’s  medicines  againft  the  Hone,  338 
Harvey  (Dr')  his  problem  concerning  refplration  folved,  118 — 122 

-  afcrlbes  the  circulation  of  all  the  fluids  to  the  force  of  the  heart,  21 1 

_ his  opinion,  that  the  heart  is  infenfible,  examined,  282 

Hay  (William)  his  cafe,  460.  461 

Head,  parts  that  have  a  fympathy  with  it,  495.  589 

_  periodical  pain  in  it,  a  fymptom  of  nervous  difeafes,  620 — 622 

_  giddinefs  in  it,  another  fymptom,  622.  623 

_ —  pains  in  it  often  removed  by  iffues,  656 

^ _  of  the  cure  of  periodical  headachs,  709—712 

Heart,  its  motion  after  feparation  from  the  body  not  owing  to  any  latent  property  in  Its  fibres, 
10.  183 — 207 

_  its  contradfion  renewed  by  blowing  on  it,  <bc,  13 

- its  motions  not  fubjea  to  the  will,  15 
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Heart,  examination  of  feveral  opinions  concerning  its  motion,  i6 — 23.  r4i 
... — —  JyPdc  X.]\c  fiii?m!us  oi  the  returning  venous  blood,  23  —  3S 

- - -  becomes  flinrter  during  itsy5y?i)/e>,  23.  Notes,  ' 

— — -  coronary  arteries  being  filled  with  blood,  not  the  caufe  of  its  fyftolci  24 

- continues  its  motion  after  thefe  arteries  are  tied,  25 

—  -  of  fiflres  and  fiogs,  after  feparation  from  the  body,  retain  their  power  of  motion- 

very  long,  29 

■  -  heat  neceffary  to  the  continuation  of  its  motion,'  29.  44* 

- Sir  Ifaac  Newton’s  theory  of  its  motion,  examined,  31 

- analogy  betwixt  its  contra^iou  and  that  of  the  ftomach,  32 

- begins  to  contraff  as  foon  as  the  auricles  and  ventricles  are  filled  with  blood,  34 

• -  its  motion  not  owing  to  the  confiruction  of  its  parts,  37,  38 

- -  its  explained,  38 — 46 

- more  fenfible  than  the  lungs,  103 

-  the  fhare  which  the  mind  has  in  its  contraifilon,  141.  142. 

- - correfpondence  betwixt  its  motion  and  that  of  refplration,  143 

- -  its  conrracflon  to  be  ultimately  referred  to  the  mind,  143.  144.  138 

- . —  objeftions  to  this  opinion  anfwered,  144 — 172 

-  its  fenfibility  very  great,  164.  163.  Notes.  2S2 

—  - -  difference  betwixt  its  motion  and  that  of  refplration  in  flcepjng  and  waking  perfons,. 

178—183 

- - its  motion  after  death  or  feparation  from  the  body,  183.  184 

■  - of  fome  animals  vibrate  longer  and  more  vigoroully,  after  feparation  from  the  body, 

than  others,  190 — 192 
heat  renews  its  contradlions,  194 

- —  its  force  infufficient  to  pulli  on  the  circulation  in  the  fmali  vefiels,  2[  3.  226 

► - its  auricles  and  ventricles  continually  agitated  v;ith  alternate  contractions,  229, 

- - infiammations  railed  by  bllfiers,  ^c.  not  owing  to  its  Increafed  force,  231 

- - Its  fenfibility  compared  with  that  of  the  Intefiines,  283 

- retards  its  motion,  299.  isc. 

—  - -  its  motion  may  be  varied  by  imprefllons  on  the  mind,  309 

■  - fear  occafions  a  palpitation  of  it,  513,  516 

- -  palpitation  of  it,  a  fymptom  of  nervous  diforders,  612 

- of  the  cure  of  a  palpitation  of  it,  706.  707 

Heat,  a  quick  vibration  in  the  fmaller  parts  of  bodies,  29.  233 
- reltores  irritability,  298 

-  an  unufual  fenfe  of  it  in  different  parts,  a  fymptom  of  nervous  difeafes,  586 — 5S3 

Herbs,  experiments  with  fever al  of  them  and  lime-water,  372.  373 
Heriffant  (M.)  his  experiments  on  refpirailon  examined,  86 
H-iccup,  the  caufe  of  it,  38.  137  139 

- - furprife  or  any  thing  that  fixes  the  attention  flops  it,  loi- 

Highmore,  an  experiment  of  his  on  refplration,  86 

Hilary  (Dr)  a  remark  of, his  on  the  colica  fi^lonim,  514.  Notes, 
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Hire  (de  la)  his  theory  of  the  motion  of  the  pupil  refuted,  68  * 

Hoffman  alledges  that  the  blood  moves  quickeft  in  the  fmall  veffels,  112 

—  —  makes  a  diftindion  betwixt  the  hypochondriac  and  hyfteric  difeafes,  5:33 
Honey,  experiments  with  it  and  lime  water,  371 

Hydrocephalus  wternus,  obfervations  on  the  moft  frequent  fpecles  of  It,  725 — 725 

— — - - obfervations  of  different  authors  on  it,  725 — 728 

- - - - its  fymptoms  defcrihed,  729 — 735 

- -  - - of  the  firft  ftage,  729.-  730 

— — - of  the  fecond  ftage,  73® — 732 

- of  the  third  ftage,  732 — 735 

- diagnoftic  figns  of  it,  735 — 738 

- - ... - -  -  of  the  caufes  of  it,  738 — 740 

- -  -  - - -  its  moft  remarkable  fymptoms  accounted  for,  740 — 744 

- - - —  .  of  the  cure  of  it,  744.  747 

Hydrophobia t  remarkable  fenfibility  of  the  nerves  in  it,  549 

—  _ cured  by  679.  680.  Notes 

Hyofcia77ii  ext  radium,  its  good  effeds  in  nervous  diforders,  645 
Hypochondriac  diforders,  of  them  in  general,  525 — 536.  Nervous  diforders 

Hyfteric  diforders,  fudden  fenfations  of  heat  and  cold  in  them  accounted  for,  57 
- - faintings,  a  fymptora  of  nervous  difeafes,  589.  590.  See  Nervous  diforders. 

1. 

Jan  (M.  Maitre)  an  error  of  his  about  the  contraction  and  dilatation  of  the  pupil,  74 

Jaundice,  thofe  who  die  of  it  have  their  bowels  greatly  diftended,  50 

Ideas,  cannot  exift  without  confeioufnefs,  151 

.  -when  flight,  are  foon  forgot,  153.  154 

_ —  we  can  attend  to  more  than  one  at  a  time,  168.  169 

Incubus,  or  night-mare,  of  it,  625 — 630 

■■  —  its  fymptoms,  307 

—  - not  owing  to  a  ftagnation  of  the  blood  in  the  finufes  of  the  brain,  but  to  flatulence 

in  the  ftomach  and  inteftines,  625.  6"^. 

- - o^ten  cured  by  a  dram  of  brandy,  627 

Indigeftion,  remedies  for  it,  695 - 698, 

Inflammation,  the  caufe  of  it,  230 

— - -from  blifters,  6’c.  not  owing  to  the  increafed  force  of  the  heart,  23/.  240.  241 

-  - - utility  of  blifters  in  removing  it,  241.  242 

—  - parts  that  naturally  have  but  an  obfeure  feeling,  become  very  fenfible  by  it 

268 

Infpiration,  how  performed,  81 

—  - . .  not  owing  to  any  fympathy  of  nerves,  97.  99.  Pefpiration 

Inteftines,  their  periftaltic  motion  fimilar  to  that  of  the  ftomach,  49 

- - owing  to  the  Jlhnulus  of  their  contents,  50.  228 

— .. - - — .  «  retarded  by  opimn,  228 

- - require  bile  for  their  regular  motion,  228 
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InteHif^es,  continue  the'r  motion  after  tal.tn  out  of  the  body,  185,  192 

■  - their  fenfibility  compared  with  that  of  the  heart,  2S3--285 

■  - -  their  fympathy  with  other  parts,  497**-499 

J/-Ij  and  zive::t,  their  mufcics  contrail  or  dilate  the  pupil,  59 

I - difference  betwixt  its  motion  and  that  of  the  heart,  143 

Irritability,  of  it,  274. ---306 

- - implies  fenfibility,  280.  2S3.  29t?-’3o6 

- - is  always  in  proportion  to  fenfibility,  281. 295.  296. 

- depends  on  the  brain  and  nerves,  285 

•  - not  owing  the  mufcular  glue,  292'-295 

*  - no  analojjy  betwixt  it  and  gravity,  294.  305.  30^ 

- -  deftroyed  by  cold  and  renewed  by  heat,  298 

■  - — leffened  by  cplurn,  299 

Irritation.  See  Sthfiulus, 

lllues,  of  ufe  in  headachs,  656 
Jurin  (Dr)  a  miftake  of  his  reilified,  72 


K. 

KeiJ  (Dr)  h’s  calculation  of  the  furface  of  the  lungs,  41.  Notes, 

- of  the  proportion  the  branches  of  arteries  bear  to  their  trunks,  215, 

Kidneys,  proved  to  be  endowed  with  fenfibility,  264 
- -  and  ureters,  their  fympathy  with  other  organs,  490, 


L. 

Lafleal  veffels  See  Ve-Hhls 

Langrifli  (Dr)  cut  the  carotid  and  crural  arteries  of  a  dog,  without  injuring  the  motion  of  any 
of  the  mufcles,  6 

- -  an  experiment  of  his  relating  to  the  motion  of  the  heart,  35.  39.  Notes, 

Latcdaniim  See  Opium. 

Leeuwenhoeck,  his  calculation  of  the  diameter  of  a  red  globule  of  blood,  213.  2  14 
Ligaments  endowed  with  fenfibility,  269.  271 
l.ime  (quick)  experiments  on  it,  345--347.  385. 

Lime-water,  an  effay  on  its  virtues  in  the  cure  of  the  ftone,  339--46‘5 
- - -  diflolves  a  ftone  out  of  the  body,  339.  351.  352.  <bc. 

—  - -  remarkably  mitigates  all  the  painful  fymptoms  attending  the  ftone,  343.  244, 

421.  422.  449 

- - - - —  experiments  with  it  on  urine,  347  —  351 

_ _ -  experiments  with  it  upon  the  calculus,  SS^’~'3^7 

- ftiell-lime  more  powerful  than  ftonc-lime,  352.  353.  358 

- - experiments  on  the  various  ftrength  of  different  lime-waters,  356---358.  469—* 

476 

—  - -  ■  lofes  its  virtue  by  frequent  infufions,  360---366 

_ _  _ _  table  of  the  ftrength  of  different  lime-waters,  367 

. . .  experiments  with  it  and  lome  of  the  animal  humours,  367.  368 
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Lime-water,  experiments  with  it  and  fermented  liquors  and  fpirits,  36S  --371 

- - experiments  with  it  and  animal  food,  alfo  milk,  honey,  and  fugar,  371 

- -  experiments  with  it  and  feveral  fruits,  herbs,  and  roots,  372.  373 

- experiments  with  it  and  feveral  medicines,  374.  375 

- experiments  fliewing  the  changes  made  on  it  by  boiling,  cxpofure  to  the  air, 

376-"388 

/ 

•  - contains  no  fait,  378,  6'r. 

•  - its  ufe  in  the  gout  and  other  difeafes,  387.  388 

- experiments  with  it  and  foap  leys,  foap,  388”-398 

- of  its  adtion  in  diflblving  the  calculus^  398---403 

- Ihould,  at  the  fame  time  that  it  is  drunk,  be  injeded  into  the  bladder,  410.  41 1. 

•  - inftances  of  the  fuccefs  of  its  injedlion  into  the  bladder,  412-  -415 

-  defcription  of  the  machine  for  injedling  it,  and  diredbons  how  to  ufe  it,  413=  418 

■  -  preferable  to  foap  or  any  other  medicine  for  diiToIvin^^  the  (tone,  420.  421 

- table  of  the  dilTolving  powers  of  different  lime-waters,  424  -  426 

- it  and  foap  may  be  taken  in  large  quantities  without  harm,  449 

- - - Dr  Springsfeld’s  experiments  with  it  not  juft,  478---479 

- - - a  gout  mitigated  by  it,  654 

- dilTolves  tough  phlegm  in  the  ftomach  and  inteflires.  664.  See  Cafes. 

Liquors  (fermented)  experiments  with  them  and  lime-water,  568  --371 

Liver,  an  inflammation  in  it  often  attended  with  a  pain  in  the  top  of  the  flioulder,  499.  508, 
Notes  522 

- -  obftrudlions  in  it  fometimes  the  caufe,  fometimes  the  effedt  of  low-fpirits,  576 

Lungs,  dead  animals  recovered  by  blowing  air  into  them,  36.  105.  201 
— — —  calculation  of  the  prelTure  of  the  air  on  them,  41 

- -  no  air  between  them  and  the  pleura,  8 1 .  Notes. 

—  have  no  proper  motion  of  their  own,  but  follow  the  motion  of  the  thorax,  82.  89, 

-  Mr  Bremond’s  experiments  on  them  examined,  82.  83. 

,  — ■  their  veficles,  when  extended,  endeavour  to  contradl  themfelves,  83 

-  Van  Swieten’s  experiments  on  them  examined,  86 
_ _ _  lefs  fenfible  than  the  heart,  lo^ 

- - -  erperiments  fhewing  their  alternate  motion  to  be  neceffary  for  the  circulation  of  the 

blood  through  them,  120,  121.  Notes, 

-  their  fympathy  with  the  diaphragm  and  intercoftal  mufcles,  597 


M. 

Malacta,  the  caufe  of  it,  593 
Malleus,  its  mufcles  and  ufes,  79.  80 
Man,  both  a  free  and  neceffary  agent,  160.  161 
Mania,  a  fymptom  of  nervous  difeafes,  623—625 
- of  the  cure  of  it,  712.  713 

Marrow,  proved  to  be  endowed  with  fenfibility,  261.  262. 
Martine  (Dr)  his  theory  of  refpiration  examined,  92--94 
Mater  {dura)  pofTeffed  only  of  an  obtule  feeling,  267.  272.  506. 


Matter; 
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Matter,  its  infinite  diviribillty,  220 

Materialifts,  their  opinions  concerning  the  foul,  146.  147.  i;c. 

Meafles,  the  violent  motion  ot  the  fluids  in  that  dii'eafe  accounted  for,  32.  33. 

Medicines,  experiments  with  forae  of  them  and  lime-water,  374.  375. 

- -  comparative  value  of  thofe  propofed  for  diflblving  the  ftone,  418 — 424, 

hlelancholy.  See  Low  fpirits. 

Membranes,  fympathy  not  owing  to  them,  502.  506. 

Menfes,  when  obflruded,  a  caufe  of  nervous  complaints,  564.  'be. 

- -  probably  not  owing  to  a  plethora^  565. 

Mery  (M)  his  theory  of  the  contradtion  of  the  pupil  refuted,  67 
Milk,  experiments  with  it  and  lime-water,  371 

-  diet,  a  gout  mitigated  by  it,  654 

Millar,  (David)  cured  of  the  ftone  by  lime-water,  339— -342 
Mind,  its  power  over  the  fphindlers  and  folitary  mufcles,  8 

- - by  difufe,  may  lofe  the  power  of  moving  the  voluntary  mufclcs,  id 

— its  power  over  fome  mufcles  influenced  by  habit,  65.  66, 

- motions  of  the  pupil  depend  on  it,  65—67.  132 

— —  infpiration  governed  by  it,  98.  99 

- - when  very  attentive,  becomes  infenfible  of  ufual  Jlbnuli,  102.  105: 

- - in  acute  difeafes,  why  refpiration  is  performed  at  long  intervals,  103, 

■ -  refpiration  fubjedt  to  it,  ic6.  132 

. —  . .  final  caufe  of  this,  108. 

- contradtion  of  the  mufcles  owing  to  its  efforts,  122.  128.  be, 

- of  the  fliare  it  has  in  producing  the  vital  and  other  involuntary  motions,  i40-*-i72 

•— — -  thefe  motions  ultimately  to  be  referred  to  it,  143,  144 

- objedlions  to  this  dodtrine  anlwered,  i44--.i72 

- - not  material,  145 

- - does  not  adt  as  a  rational  but  a  fentient  being  in  carrying  on  the  vital  motions,  152. 

— —  -  the  lource  of  life.  fenfe,  and  motion,  as  well  as  reafon,  152 

- - -  operates  by  intervention  of  fomething  in  the  brain,  152, 

flight  Imprefllons  on  it  foon  forgot,  153.  154 
— -  may  perform  adlions  without  being  confeious  of  it,  156.  157 
_ may  attend  to  more  than  one  thing  at  once,  168.  169 

_ its  affedlions  being  quieted  during  fleep,  one  caufe  of  the  flownefs  of  the  pulfe  in  if, 

179.  180 

- - probably  extended,  and  does  not  leave  the  body  immediately  after  death,  200---203 

_ _ •  impreflions  on  it  produce  variations  in  the  motion  of  the  heart,  509 

— — -  certam  ideas  in  it  always  accompanied  with  correfponUing  feelings  or  motions  in  the 
body,  514 

- - effedts  of  the  different  paflions  of  It  on  the  body,  514.  be. 

- - -  violent  affedfions  of  it  give  rife  to  nervous  difeafes,  580—585 

-  great  attention  of  it  fometimes  removes  convulfions,  689.  690 
Molinelli,  his  two  cafes  of  the  operation  for  the  aneurifm  explained,  4.  Notes, 


Motions, 


INDEX, 

Motions  of  animals  divided  Into  voluntary,  involuntary,  and  mixed,  i.  274*  49« 

- -  definitions  of  thefe  motions,  i. 

-  involuntary  and  mixed  termed  fpontaneous,  i 

-  principles  and  fads  relating  to  animal  motions,  3 — ^16 

—  -  nervous  influence  the  caufe  of  mufcular  motion,  3.  6.  7 

- - -  arterial  blood  only  a  fecondary  caufe  of  mufcular  motion,  6 

— •  of  mufcles  from  altogether  involuntary,  13.  14.  See  Sthnulas, 

- -  of  the  heart  not  fubjed  to  the  will,  15 

- -  examination  of  fome  opinions  concerning  the  motion  of  the  heart,  16 — 23.  141: 

- - -  of  the  hear®,  owing  to  the  Jiimtilus  of  the  returning  venous  blood,  23 — 38 

... - inteftine,  changes  the  texture  and  qualities  of  bodies,  30 

.  .  of  the  alimentary  canal  and  bladder  explained,  46 — 52 

- -  of  the  blood-veffels  explained,  52 

. vermicular  motion  of  the  inteflines  fimilar  to  that  of  the  ftomach,  49 

■i  —  ofcillatory  motion  of  the  fmall  velfels,  the  caufe  of  the  erediion  of  the  penis ^  56* 

-  of  the  pupil,  59 — 79 

- -  of  the  internal  ear,  79 _ 81 

—  -  of  refpiration,  81 — 118.  Refplration, 

_  ■  —  inftancesof  fympathetic  ones,  134 

- - vital  and  involuntary,  the  lhare  the  mind  has  in  producing  them,  140 — 172 

—  .  — —  vital  ones,  ultimately  to  be  referred  to  the  fentient  principle,  143.  144 

^  '  - —  objedions  to  this  opinion  anfwered,  144 — 172.  206 

— — —  fome  of  them  both  voluntary  and  involuntary,  according  to  certain  clrcumftances,  149 

- involuntary,  final  caufe  of  them,  152 

. . net  owing  to  habit,  161.  162.  170 

- voluntary  ones,  fometimes  performed  without  our  being  confclous  of  them,  159 

..  — —  analogy  betwixt  the  various  motions  of  animals,  169 — 171 
- - —  vital  ones,  reafon  why  they  continue  in  fleep,  172 — 178 

.  —  difference  betwixt  refpiration  and  the  motion  of  the  heart  in  fleeping  and  waking  per* 

fons,  178 — 183 

- -  of  mufcles  after  death  or  feparation  from  the  body,  183 — 207 

-  of  the  fluids  in  the  fmall  veffels  of  animals,  21 1 — 253 
Mufcles,  become  inftantly  paralytic  when  their  nerves  are  tied  or  deftroycd,6 

- - conftantly  endeavouring  to  concrad,  7 

tM*  '  '■*  antagonifts  always  in  tenfion,  7 
. . folitary  ones,  as  fphinders,  <bc,  always  contraded,  7 

- - their  natural  contradion  partly  owing  to  their  veffels  being  diftended  with  blood,  but 

moftly  to  the  influence  of  the  nerves,  7.  8 
..  ■- —  folitary  ones  fubjed  to  the  will,  8 

- - —  violent  contradions  of  them  owing  to  the  greater  influence  of  the  nerves,  9 

m  — «■  fubjed  to  contradion  by  fiimuli^  9.  See  Stimulus. 

‘ — -  contradion  of  them  after  feparation  from  the  body,  not  owing  to  any  latent  property 

of  their  fibres,  io 

—  -  the  difter  ficu  of  hollow  mufcles  tends  to  excite  them  into  adion,  26.  83.  84 

— —  when  broLigat  into  adion  by  JiitnuU^  are  alternately  contraded  and  relaxed,  12.  44. 


Mufcles, 


INDEX. 

Mufcles,  of  the  internal  ear,  their  motions  explained,  79 — 8i 

- - of  ihz  malleur  Jiapes,  79.  So.  132.  138 

- - -  -  altogether  involuntary,  8e 

- -  of  refpiration,  81— -119 

— - -  reafon  why  Jlimuli  make  them  contradl,  122 — 140 

- various  opinions  concerning  this  examined,  122 — 133 

• - acceleratores  urina,  their  contraflion  fometimes  voluntary,  fometimcs  involuntary,  14 

- -  of  their  motion  after  death  or  reparation  from  the  body,  183 — 207 

■ -  irritability  not  owing  to  the  glutinous  matter  conneding  their  fibres,  292 — 295 

- — - but  to  their  fenfibility,  295 — 306 

- the  contradion  of  hollow  ones  not  owing  to  their  dilatation  by  the  nervous  fluid,  491. 

Notes. 

- intercoftal,  their  fympathy  with  the  lungs,  497 

Mufcular  motion.  See  Motions  of  Animals. 

Mufic,  various  pafilons  may  be  excited  or  calmed,  and  difeafes  fometimes  cured  by  it,  493 
Mulk,  its  ufe  in  nervous  diforders,  648 


N. 

Nature,  its  operations  difficult  to  be  Inveffigated,  524 
Nerves,  their  influence  the  caufe  of  mufcular  motion,  3 

_ — .  when  cut  or  compreffed,  the  parts  they  ferve  lofe  their  motion,  3 

_ _ _  violent  contradions  of  mufcles,  owing  to  their  greater  influence,  9 

_ _ —  cardiac,  that  their  compreffion  is  the  caufe  of  the  motion  of  the  heart,  Ill-founded, 

17 — 22 

-  —  different  ones  differently  affefled  by  the  fame  fubftances,  27 
_ _ do  not  conffridl  the  blood-veffels,  56 

.  ■— —  though  they  cannot  be  demonftrated,  no  proof  that  the  part  is  deftitute  of  them, 
265.  266 

_ muft  be  in  a  certain  ftate  in  order  to  produce  fenfibility,  267. 

_ _ — .  not  irritable,  280 

- irritability  depends  upon  them  and  the  brain,  285.  286 

_ the  foul  probably  prefent  in  them,  285.  286.  Notes,  289.  290 

_ their  ftru(5ture,  ufe,  and  fympathy,  489 — 524 

_ _ defcription  of  them,  489.  <bc. 

_ communicate  fenfe  and  motion  to  the  body,  489.  490 

_ _ their  fenfation  blunted  or  deftroyed  by  opium,  490 

- —  though  diftiibuted  to  every  part,  only  fome  of  thefe  parts  capable  of  motion,  490 

_ both  voluntary  and  involuntary  motions  depend  on  their  influence,  490.  491 

_ _ probably  nouriflied  by  the  veffels  of  the  pia  mater,  492.  549.  Notes. 

,  -  - —  nutrition  nor  performed  by  their  fluid,  492 

_ communicate  fympathy  or  confent  through  the  whole  fyftera,  493.  501 

- - fympathy  not  owing  to  their  505 

- - - - but  muft  be  referred  to  the  brain  and  fpinal  marrow,  410 

-  changes  in  them  may  produce  effeds  fimilar  to  thofe  produced  by  the  paflions,  515 

Nerves, 
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Nerves,  changes  in  them  not  owing  to  the  conftricllon  of  the  arteries,  5 17 

—  '  .  liable  to  various  difeafes,  525  ^ 

—  our  ignorance  of  the  caufes  of  their  difeafes,  526  i 

—  ■  the  effects  of  their  difeafes  owing  to  changes  in  their  fenfibility,  5 2d 

—  -  their  elFedts  when  too  acute,  526 

’ — ^ — ■■  -  when  too  blunt,  526.  527 

—  - - -  when  unnatural  or  depraved,  527 

- - - - -  when  deprived  of  feeling  altogether,  527 

- - when  too  ftrong,  527,  528 

- when  their  moving  power  is  totally  wanting,  528 

-  difficulty  of  diftinguifhing  their  difeafes  from  others,  528.  529 

—  have  different  fehfatlons  In  different  organs,  537 

— —  '  ■■  their  feeling  varies  in  different  people,  and  even  in  the  fame  psrfon  at  different  times, 

538 

— — of  children,  very  fenfible,  5^38 

• -  varieties  of  the  pulfe  in  healthy  people,  owing  to  their  different  fenfibility,  540 

—  - their  fenfibility  greatly  changed  by  difeafes,  548.  549 

Nervous  Disorders,  of  them  in  general,  525.  549 

■ . . .  difficulty  of  diftinguifhing  them  from  others,  528 

- - defined,  528. 

- -  their  moft:  common  fymptoms,  530 — 532 

- diftinguifhed  into  claffcs,  5:32.  533 

- - - - hyfteric  and  hypochondriac  generally  confidered  as  the  fame  difeafes,  533 

- —  opinions  of  different  authors  concerning  the  caufe  of  the  hyfteric  difeafe  in  men  and 

women,  535.  536 

- Predisposing  Causes  of  them,  537 — 550 

- ift,  too  great  fenfibility  of  the  nervous  fyftem,  537 — 543 

- 2d,  uncommon  weaknefs  in  various  parts  of  the  body,  543 — 551 

- 1 - -  General  Occasional  Causes  of  them,  551 — 570 

- - iff,  fome  morbid  matter  in  the  blood,  551 — 564 

- - 2d,  the  retention  of  accuftomed  evacuations,  564 — 567 

- 3d,  want  of  a  fufficient  quantity  of  blood,' 567 — 569 

-  Particular  Occasional  Causes  of  them,  570 — 583 

- - — »  iff,  wind  in  the  ftoreach  and  inteftines,  570 — $72 

- 2d,  a  tough  phlegm  in  the  ftomach  and  inteftines,  $72.  573 

- - -  3d,  worms  in  the  primx  via,  573.  574 

- - - 4th,  improper  aliments,  574.  575 

-I  5th,  fchirrous  obftiuiftions  in  the  inteftines,  liver,  fpleen,  <bc,  57$— 580 
- - —  6th,  violent  affedions  of  the  mind,  580 — 585 

- Observations  on  fome  of  their  moft  remarkable  Symptoms,  586 — 630 

—  - ift,  an  uncommon  heat  or  cold  in  different  parts  of  the  body,  586 — 588 

. - 2d,  pain-,  fuddenly  fhifting  from  one  place  to  another,  588.  $89 

- - 3d,  hyfteric  faintings  and  convulfions,  589.  $90 

— - 4th,  Si  catalepjis  tetanut,  590.  591 
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—  jtli,  wind  in  theftomach  or  bowels,  591 — 593 
- 6th,  a  great  craving  for  food,  593 

—  7th,  a  black  vomiting,  593 

- —  8th,  a  fudden  and  great  flux  of  pale  urine,  595 — 59S 

-  9th,  a  nervous  atrophy,  598 — 601 

- 10th,  a  nervous  or  fpafmodic  ajihrna,  601—  603 

- nth,  a  nervous  cough,  603—612 

— —  I2th,  palpitation  of  the  heart,  612 

—  13th,  variations  in  the  pulfe,  612—620 

-  14th,  periodical  headachs,  620 — 622 

-  15th,  giddinefs,  622 

- i6th,  dimnefs  of  fight,  without  any  vlfible  fault  In  the  eyes,  622.  623 

— — •  17th,  loW'fpirits,  melancholy,  zndz.  mania,  623.  624 

—  18th,  the or  night-mare,  625 — 630 

-  phthijis pulmonalis,  630 

Cure  of  them,  631 — 678 

—  Firfl:  intention  of  cure.  To  leflen  or  remove  the  Predisposing  Causss,  633 

- -  Remedies  for  the  firfl  intention: 

—  bitters,  633.  634 

- the  bark,  634 — 636 

— — —  fleel,  636 — 639 

— cold  bath,  639.  640 
— ■■  ■■  air,  640 
— —  aliment,  640 — 642 

- exercife,  642.  643 

-  amufement,  643 

—  — —  opium,  643—646 

—  pediluviu7n  and  femicupium,  646 
- —  camphire,  646.  647 

■  ■  ■■  ■  caftor,  647.  648 

- -  mulk,  648 

- afa  foetida,  648.  649 

■"  Second  intention,  To  corre(fl  or  remove  the  Occasional  Causes,  652 

■  -  Occafional  Caufes  divided  into  General  and  Particular,  652 

- ifl,  fome  morbid  matter  in  the  blood,  653 — 658 

- Remedies  for  the  General  Occasional  Causes  : 

- diet,  exercife,  bark,  bitters,  654 

- — ■  milk-diet,  654 

- lime-water,  654.  655: 

- foap,  65  j 

■  - ilTues,  656 

- pilula  Mthiopicce,  656 

. .  pediluvium,  657 
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...  ■—  2d,  diminution  of  accuftomed  evacuations,  658 — 663 

-  .  —  menfesy  hamorrhoidsy  (be.  if  obftrudted,  muft  be  recalled,  658.  be. 

- immoderate  fluxes  of  the  menfesy  lochtUy  be.  mud  be  ftopt,  660.  be,. 

—  Remedies  for  the  Particular  Occasional  Causes  : 

-  ift,  wind  intheftomach  and  bowels.  5<r<rFir{l  Intention,  p.  663 

— : —  2d,  tough  phlegm  in  the  ftomach  and  inteftiaes,  663 
-  vomits,  bark,  bitters,  663 — 665 

-  3d,  worms  in  the  ftomach  or  inteftines,  665 

- - - anthelmintics  of  various  kinds,  655.  be, 

4th,  aliments  noxious  from  their  quality  or  quantity,  665 — 668 

- - - if  from  their  quantity,  it  muft  be  gradually  corrected,  66j,  666 

- - heavy,  fat,  and  flatulent  aliments  muft  be  avoided,  666 

- jth,  indolent  fchlrrous  obftrudions,  668 — 678 

—  - fridion,  669.  670 

- warm  fomentations,  670,  be, 

—  ■  ■■ — — gentle  vomits  and  purges,  670.  671 

- tartarus  foluhilisy  mercury,  be.  671 

- bark,  671.  672 

- foap,  672 — 675 

- cicutay  675 

- —  exercife,  676 

Cure  of  the  moft  remarkable  nervous  Symptoms,  679 — 713 

—  ift,  convulfive  motions  or  fixed  fpafms  in  the  raufcles,  679 — 691 
-  camphire,  caftor,  be,  680 

■  I  --  femieupiuniy  pediluviuviy  be.  681.  be. 

-  blifters,  cataplafms,  be.  682 

- -  fear,  furprife,  or  any  thing  that  fixes  the  attention,  689,  690 

—  - -  comprelfion,  690.  691 

—  2d,  hyfteric  faintings,  with  convulfions,  692.  693 
— —  ftimulating  medicines,  692.  693 

—  .  ■  -  pediluvium,  693 

—  3d,  a  violent  pain  with  cramps  In  the  ftomach,  693.  694 

—  4th,  vomiting  and  indigeftion,  695 — 698 
- laudanuviy  be,  695 — 697 

-  foap,  697 

— — — .  Pyrmont  or  Bath  water,  697.  698 

—  jth,  a  colic  of  the  flatulent  or  hyfteric  kind,  698,  699 

- -  clyfters,  afa  foetiduy  laudanumy  be.  698.  699 

—  6th,  flatulence  in  the  ftomach  and  bowels  699 — 701 

- —  laudanumy  fplrifus  athereusy  be,  699 

.  .  —  bark,  bitters,  be.  700 

_ <7th,  a  nervou*  or  fpafmodic  ajihmay  701 — 706 

— —  opiumy  elixir  paregerieumy  be,  701 
- the  bark,  703 
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- - - - 8cb,  palpitations  of  the  heart,  706.  707 

_ _ bark,  bitters,  isc.  according  to  thecaufe,  706.  707 

-  9Ch,  an  immoderate  difcharge  of  pale  urine,  707.  709 

- - -  11....  opiu7n,  707 

— - a  tight  belt  about  the  loins,  70S 

- - - -  etfiplajirum  defenftvuriii  709 

- - 1  loth,  periodical  headachs,  709 — 712  ■ 

— — - vomits,  bitters,  709.  710 

■  — - - - - pediluv'mm,  7  I  T 

- lith,low-fpirits,  712.  71  j 

- -  tartarus  foluhilisy  ijc.  712 

Nervous  fluid,  its  momentum  computed,  220---222.  See  Fluid, 

Newcomb,  (Dr)  his  cafe,  452-'-45:7 

Newtpn  (Sir  liaac)  his  theory  of  the  motion  of  the  heart  refuted,  31 
Night-mare.  See  Incubus 

Nipple,  fliffening  of  it  accounted  for,  5657.  153  ' 

Nofe,  its  fympathy  with  other  organs,  18 

_  itching  of  it  a  fymptom  of  worms  in  the  inteflincs,  24.  34 

O 

Obftructions.  See  Haemorrhoids,  Menfes,  Schirrous, 

Oefophagus,  its  action  explained,  46.  47 
Oil,  different  kinds  of  It  in  the  blood,  27 

Opium,  deftroys  or  lefTens  the  power  of  feeling,  49.  103.  104.  490.  502 

—  makes  the  pulie  flow  and  full,  181.  182 

—  -  effedts  of  It  on  the  motion  of  the  heart,  clrc.  195.  197.  198.  199,  299. — 302.  309’  «* 

'  3'7*  494-  5^3 

- experiments  made  with  it  on  living  and  dying  animals,  309. — 327 

- deltroys  all  feeling  and  power  of  motion  in  animals,  320 

—  - its  effedls  not  owing  to  any  fubtile  effluvia  fent  to  the  brain  or  mufclcs,  but  folely  to  ^ 

its  adtion  on  the  nerves,  320.  323, 

_ kills  frogs  fooner  than  the  deflrudtion  of  their  brain  and  fpinal  marrow,  321.  322 

- kills  dogs  fooneft  when  Injedfed  into  the  cavity  of  the  abdomen,  322 

- deftroys  the  irritability  of  the  mufcles,  299.  324 

- —  does  not  produce  its  effedls  by  compreflIng  the  brain  or  bringing  on  fleep,  326  / 

- -  the  way  in  which  it  kills  animals,  326 

• - its  utility  in  nervous  diforders,  643 — 646 

- hydrophobia  cured  by  it,  680.  Notes,  i 

■' ■■  vomiting  and  indigeftion  cured  by  it,  695 - 697  i| 

- - -  fpafmodic  ajlhma  cured  by  it,  702 

'  -  an  Immoderate  flux  of  pale  urine  cured  by  It,  707 

Ovaria,  extremities  of  the  luba  Fallopianx  turn  towards  it  in  time  of  coition,  58 

Ovumt  its  paflage  into  the  uterus  defcribed,  58. 

Pain,  ^ 
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!*ain,  a  greater  one  deflroys  a  lefTer  one,  260 

Pains  fuddenly  ftiifting  from  one  place  to  another,  a  fymptom  of  nervous  difeafes,  588-  589, 

Palpitation  of  the  heart,  of  the  cure  of  it,  706.  7o7- 

Palfy,  the  mufcles  of  a  palfied  arm  made  to  contrad  by  ele<5lriclty,  14 

- -  the  withering  of  members  by  it  accounted  for,  233 

—  ■  ■  cured  by  eledlricity,  483 — 486  ^ 

Paflions,  why  melancholy  ones  diminifh  the  perfpiration,  yi6 

— —  their  effeds  not  owing  to  a  conftricftion  of  the  arceries  by  the  nerves,  517 

■■■■  '■  ■■  ■  when  violent,  give  rife  to  fudden  and  dangerous  nervous  fymptoms,  580.  624 

Paul  (Father)  acquainted  with  the  motions  of  the  pupil,  61  - 

Pecquet’s  receptacle,  the  paflagc  of  the  chyle  into  it  accounted  for,  245 — 247 

Pediluvitpn,  utility  of  it  in  nervous  complaints,  645.  646.  657 — 659.  681.  693.  710 

Penis,  eredion  of  it  accounted  for,  54 — 58.  137.  138.  518 

—  ' ■  --  Duvernoi’s  theory  of  its  eredtion  refuted,  55 

--  —  an  eredtion  of  it  fometimes  occafioned  by  the  bladder’s  being  full  of  urine,  58 

«-■■■-  eredlion  of  it,  entirely  owing  to  the  mind,  157.  166 
Periojleum,  endowed  with  fenfibility,  269.  270 
Perfpiration,  fouie  obfervations  on  it,  250.  251 

Philofophers  (ancient)  alcribed  the  motions  of  animals  to  a  fenticnt  principle,  140 
■  -  ■■■  . . .  their  opinion  of  the  foul,  148 

Phlegm  (tough)  in  the  ftornach  and  inteftines,  a  caufe  of  nervous  complaints,  572.  573 
Phthifis  pulmonalis,  a  fymptom  of  nervous  diforders,  630 
Phyfic  (ftudy)  of  it  unjudly  accufed  of  leading  to  fcepticifm,  208 
Pica,  the  caufe  of  it,  593 

Pigeon,  the  motions  of  its  heart,  isc,  after  death  or  feparation  from  the  body,  185,  188.  189. 
195.  289 

Pitcairn,  his  mechanical  theory. of  refpiration  ill  founded,  106 

—  -  his  theory  of  the  beginning  of  refpiration  refuted,  114.  115 

■■  ■■  -  ■■  fuppofes  the  various  fecretions  from  the  blood  to  be  owing  to  the  different  diameters 

of  the  fecretory  velfels,  212 

pjant,  (fenfitive)  the  falling  of  its  leaves  refembles  mufcular  contradtion,  130 

—  - - -  - - not  owing  to  the  eledlrical  matter  iffuing  from  them, 

130.  304. 

Plethora,  menfes  not  owing  to  it,  56^. 

Pleura,  no  air  betwixt  it  and  the  lungs,  84*  Notes, 

- - endowed  with  fenfibility,  272.  273 

Poifons,  many  of  them  have  no  fenfible  acrimony  to  the  tafte,  27 

- -  of  a  viper,  not  hurtful  unlels  received  by  a  wound,  28 

Porterfield  (Dr)  an  unfair  quotation  of  his,  73.  Notes. 

—  his  diftindtion  betwixt  adtions  morally  and  phyfically  neceflary  examined,  163. 
Notes. 

.  his  computation  of  the  diameter  of  a  nervous  fibre,  217 

Pringle  (Dr)  a  letter  of  his  to  the  Secretary  of  the  R.  S.  inclofing  two  papers  of  Dr  Whytt’s, 
477.  478. 


Frlngle, 
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Pringle  (Dr)  letter  to  him  from  Dr  Whytt  on  the  lithontriptic  virtue  of  the  Carlsbad  vraters, 
479—483 

Pulfe,  its  flownefs  during  fleep  accounted  for,  179 
- effects  of  cpium  on  it,  195 

- varieties  of  it  in  healthy  people  owing  to  the  different  fenfihility  of  their  nerves,  540 

- its  quicknefs  in  children  owing  to  the  greater  fenfibility  of  their  nerves,  541 

— —  variations  in  it,  a  fymptora  of  nervous  dlfeafes,  612 — 620 
- the  caufes  of  thefe  variations,  615 

-  remarkable  effefts  of  blifters  in  leffening  its  quicknefs,  715 - 721 

—  -  diagnoftic  of  the  hydrocephalus  internus  to  be  taken  from  it,  736 

Pupil,  its  motion  explained,  58*  59.  i5c.  277.  278 

—  .  Its  figure  different  in  different  animals,  60 

- - -  Galen's  account  of  its  motion,  61 

'  ■  dilatation,  its  natural  ftate,  61 
- both  pupils  move  at  the  fame  time,  65.  66 

- opinions  of  various  authors  concerning  its  motion  refuted,  67.  68.  6'£'.  1 

. —  becomes  narrower  after  death,  70.  71 

. —  its  motion  neceflary  for  adapting  the  eye  to  different  diftances,  72 

-  is  wider  in  infants  in  proportion  to  the  breadth  of  the  />//,  75 

- - lefs  moveable  in  old  people,  76 

. ..  -  differs  from  other  paffages  guarded  by  fphindters,  77 

- analogy  betwixt  its  motions  and  thofe  of  the  thorax,  100 

- its  motion  fometimes  voluntary,  fometimes  involuntary,  14^.  lyy.  16^.  15^ 

- -  difference  of  its  fize  in  different  lights  accounted  for,  507. 

Putrefadion  changes  the  texture  and  qualities  of  bodies,  30 

Pylorus,  part  of  the  aliment  puftied  thro’  it  by  every  contradion  of  the  ftomach,  50 
Pyrmont  and  Bath  waters,  their  qualities  examined,  697.  698 

R. 

Ramfay  (Mr  Robert)  an  experiment  of  his  on  a  dog,  301.  go2.  317 _ 319 

'ReClurn,  its  adion  in  expelling  the  /irm  fometimes  voluntary,  fometimes  involuntary,  145.  160. 

_  its  fympathy  with  other  parts,  466.  500 

Relaxation  and  diajlole  of  the  heart  explained,  38 - 46 

Refpiration,  the  caufe  of  it,  58.  81  — 109 

- - -  examination  of  Boerhaave’s  theory  of  it,  90.  91 

- - - - of  Dr  Martine’s  theory  of  it,  92- '-94 

- - owing  to  the  Jiimulus  and  dillenfion  of  the  blood  in  the  lungs,  94.  9^.  132. 

- quicknefs  or  flownefs  of  it  always  in  proportioa  to  the  quantity  of  blood  in  the 

lungs,  and  its  eafy  paffage  through  them,  97 

- - -  analogy  betwixt  it  and  the  motion  of  the  pupil,  100 

• - -  —  in  acute  difeafes  is  performed  at  long  intervals,  102 

■■  '  remarkable  effedls  on  it  from  a  dram  and  a  half  of  opium,  103.  104 

—  '  •  not  owing  to  the  infpiratory  mufcles  wanting  antagonifts,  106 
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Rerpiration,  fubje(51:  to  the  power  of  the  will,  106 
- — —  final  caufe  of' its  being  fubje£l..to  the  will,  108 

—  - - - — of  the  beginning  of  it  in  young  animals,  109  ••118 

—  - - -  various  opinions  on  this  point  examined,  114— -118 

- — — —  Harvey’s  problem  concerning  it  folved,  1 18---1 22 

- —  experiments  (hewing  that  refplration  is  neceffary  for  carrying  on  the  circulation 

through  the  lungs,  120.  121.  Notes. 

- -  Its  correfpondence  with  the  motion  of  the  heart,  145 

- difference  betwixt  it  and  the  motion  of  the  heart  in  fleeping  and  waking  perfons,. 

178- -183 

Riding,  the  bed  fpecies  of  exercife,  642 

Roots,  experiments  with  fome  of  them  and  lime-water,  372.  373, 


Sailing,  its  ufe  in  nervous  difeafes,  642 
Sal  tnartis.  See  Steel. 

Saliva,  applied  to  the  hearts  of  animals  newly  dead,  renews  their  motion,  37 

- - flows  copioufly  on  the  fight  or  fmell  of  grateful  food,  55,  133.  13^.  271.  496 

518.  588. 

X.  the  caufe  of  this  increafed  fecretlon  of  It,  231 

.  ■—  flows  more  plentifully  when  hungry  than  after  a  meal,  408 

Salts,  of  the  blood,  partly  of  the  fixed  neutral  kind,  26 
- -  lime-water  contains  no  fa  Its,  378. 

Sanflorini,  his  comparifon  of  the  capacity  of  the  vena  cava  with  the  pulmonary  veins,  42 
Schlrrous  obftrudions  in  the  inteftines,  6'<r.  give  rife  to  nervous  diforders,  575 — 580 
Scorbutic  humour  defined  and  explained,  555  * 

- -  matter  in  the  blood,  656.  657. 

Sea,  at  a  confiderable  depths  not  much  colder  in  winter  than  In  furamer,  30.  Notes. 
Secretion,  one  caufe  of  it,  253 

Semen,  does  not  titillate  the  nerves  of  any  part  except  the  tejies,  <bc.  28 
..  «  mufeuli  acceleratores  urina  are  alternately  convulfed  by  its  Jibnulus,  512 

Seinicupiuni.  See  Warm  Bath,  P e diluvium, 

Senfibility,  the  motion  of  the  heart,  <bc.  after  feparation  from  the  body  owing  to  it,  196.  2o6,> 

- -  what  parts  are  reckoned  Infenfible  by  M,  de  Haller,  258  --260 

,  -  thefe  parts  proved  to  be  endowed  with  fenfibility,  260  -■•■273 

- - parts,  tho’  of  an  obtufe  feeling,  may  become  very  fenfible  by  difeafes,  267  —  273 

- -  ■■■  does  not  infer  irritability,  280 

.  of  the  heart  comparted  vuth  that  of  the  intefiines,  283 

.  — -  in  proportion  to  irritability,  281.  29 J.  296.  <bc. 

Sentient  principle.  See  Mind, 

Shame.  See  Blufhing. 
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sight,  fliocking  fights  produce  an  uulverfal  trenaor,  166 

- dluiners  of  it  without  any  vUible  fault  in  the  eyes,  a  fymptom  of  nervous  complaints* 

622.  623 

Sights  (uncxpciffcd)  See  Surprife. 

Sifius  '■je7iofus  continues  to  palpitate  after  the  right  auricle  and  ventricle  ceafe,  ,34 
Skin,  not  endowed  with  irritability,  280 

- contracts  on  the  application  of  cold  water,  281 

Sleep,  we  perform  many  motions  during  It,  108 

- —  reafon  why  the  vital  motions  continue  in  time  of  It,  172 — L78 

- - fuppofed  to  be  owing  to  fome  change  in  the  cerebellum,  173—175 

- our  feelings  lefs  acute  during  it,  17  j.  176 

- -  didTerence  betwixt  respiration  and  the  motion  of  the  heart  during  it,  17S  — 183 

Small  vefTels,  See  VefTels. 

Sneezing,  its  caufe,'  58.  137.  290 

— - ftoptby  an  acute  pain  in  any  other  part,  loi 

Soap,  its  lithontriptic  virtue  ow'ing  to  the  quick-lime  in  its  compofitlon,  338 
-  experiments  with  It  and  lime-w^ater,  3S8 — 398 

-  leys,  their  comparative  value  in  diffolvlng  the  flone  in  the  bladder,  419 

- -  inferior  to  lime-water  in  Its  dilTolvIng  quality,  420.  421 

■ -  may  be  taken  with  fafety  in  large  quantities,  449 

• -  recommended  by  Dr  Clark  as  a  folvent  of  an  arthritic  matter  In  the  blood,  655 

-  Its  ufe  In  hard  fweliings,  672 — 675 

Soul,  fenlient  and  rational  the  fame  in  man,  145 
- -  in  brutes  of  the  fame  fpecles,  but  Inferior  In  degree,  145 

- -  is  probably  extended,  indivifible,  and  does  not  leave  the  body  immediately  after  death, 

200 — 203 

-  equally  prefent  in  the  nerves  as  well  as  the  brain,  285.  286.  Notes.  289.  290.  S£e  Mind. 

Spaw  (Hartfel)  its  qualities,  639.  Notes, 

Spinal  marrow.  See  Brain,  Nerves. 

_ _  animals  newdy  dead  convulfed  when  a  probe  is  puihed  into  It,  493 

_ _ _ it  and  the  brain,  the  fource  of  fympathy,  510.  6‘c. 

Spirits,  (ardent)  experiments  with  them  and  lime-water,  368 — 371 

- (animal  or  vital)  mufcular  contradion  not  owing  to  them,  123  142 

— . —  (low)  fometimes  the  caufe  fometimes  the  effed  of  obitrudions  in  the  ftomach,  6’r.  576. 

- a  fymptom  of  nervous  difeafes,  623.  624. 

- - -  of  the  cure  of  them,  712.  713 

Springsfeld  (Dr)  his  experiments  on  lime-water  not  juft,  479 — 483 

Stahl,  his  extending  the  influence  of  the  mind  too  far,  has  rendered  the  fubjed  ridiculous,  140. 
141.  145,  146.  150 

Stars,  though  invifible  in  the  day,  their  Images,  when  we  look  up,  muft  be  painted  on  the  re¬ 
tina,  154 

Steel,  its  efllcacy  in  the  cure  of  nervous  diforders,  636 — 639 

Stephens  (Mrs  Joanna)  hiftory  of  her  medicines  againft  the  ftone,  337.  338.  344.  349.  402.* 
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SUi-ntan,  its  mufcles  have  a  tremulous  motion  after  its  feparailon  from  the  body,  1S4 
Stewart  (Dr)  a  miftake  of  his  reft’fied,  8.  49 

—  -  his  cafe  of  a  man  who  died  ot  the  jaundice,  50.  51 

Sthnulus,  produces  a  contraction  in  the  mufcles  of  animals,  9.  279.  280.  304 
— — *-*  mufcles  contrail  in  proportion  to  its  force,  10.  ir. 

- different  people  fometimes  differently  affcCled  by-  the  fame  Jiimulty  1 1 

- mufcles  alternately  contracted  and  relaxed  by  it,  12.  44.  129 

•  - uiea,  bladder,  ijc.  uniformly  contracted  fo  long  as  it  ails  with  the  fame  force,  13 

—  . —  motions  of  mafcles  from  it,  altogether  involuntary,  13.  14 

I — 2 - its  power  fuperior  to  that  of  the  will,  14 

- of  heart  owing  to  the  Jlhnulus  of  the  returning  venous  blood,  23.-38 

«  —  of  the  blood  not  owing  folely  to  its  weight  or  (Iretching  force,  26 

—  - —  compoftion  of  the  blood,  and  its  fitnefs  to  aCl  as  a  fiimulus,  26 — 33.  2 28 

•  - occafions  the  motions  of  the  alimentary  canal  and  bladder  of  urine,  46. — 52; 

—  - - —  fyjiole  and  diajlole  of  the  arteries  owing  to  the  jlimidus  of  the  blood,  52. — 54 

■ - erection  of  the  penis  owing  to  the  femen  flimulating  the  parts,  54 — ^8 

—  -  coughing,  fneezing,  contraction  and  dilatation  of  the  pupil  owing  to  it,  58.  59. 

- motions  of  the  external  ear  owing  to  the  Jliinulus  of  found,  or  air,  79.  80. 

- refpiration  owing  to  the  blood  ftiniulaling  and  dillending  the  lungs,  81.  108. 

- ^ -  Reafon  why  mufcles  are  excited  into  contraction  by  it,  122. — 140. 

- - - - -  idea  of  it,  produces  almofl  the  fame  efifeCl  with  the  Jiimulus  itfelf,  134* 

- - the  different  effects  of  it  on  different  organs,  135.  136. 

- - -  ac'tion  of  fome  mufcles  are  either  voluntary  or  involuntary  according  to  the  degree 

of  it  applied,  145. 

■ .  — — —  may  affeCt  the  mind  without  its  being  confeious  of  It,  153. — 156 

—  - - —  when  Itrong,  the  motions  of  the  part  are  neceffarily  performed,  162.  163 

- - -  continues  to  have  its  effeCts  during  flcep,  175 — 178 

- Deep  renders  us  Infenfible  of  flight  ones,  180 

_ _ _  motions  of  the  mufcles  after  death  owing  to  it,  191.  192.  195.  196 

_ of  the  fluids,  the  caufe  of  the  vibratory  motions  in  the  fmall  veffels  of  animals, 

228 — 243.  515.  Notes. 

Stomach,  AVepfer’s  account  of  its  aCtlon,  32.  47 

_ _ _  analogy  betwixt  its  contraction  and  that  of  the  heart,  32 

_ _ —  the  flownefs  of  its  aCtion  in  flcep,  the  caufe  of  flow  digeflion  during  It,  r8i’ 

_ .. — —  its  feuflbility  increafed  by  inflammation,  268.  269. 

_ the  body  differently  affeCled  according  to  the  ftate  of  it,  493, 

_ _ _ effects  of  cpiiirn  injeCted  into  it,  494 

_ _ _ _ —  ficknefs  in  it,  why  often  attended  with  a  pain  in  the  head,  495 

—  - -  its  fympathy  with  other  parts,  497 — 499.  547.  589 

_ unnatural  feeling  cf  its  nerves,  a  caufe  of  nervous  difeafes,  544 

_ _  ftate  of  it  often  various  in  the  fame  perfon,  54? 

- effeds  of  different  foods  on  it,  545. 

_ _ when  out  of  order,  trifling  accidents  produce  bad  effeCts,  546 
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Stomach,  dllFsrent  hate  of  It  in  different  perfons,  the  reafon  why  they  are  fo  differently  af. 
felted  by  the  fame  fubftances,  548 

- -  wind  in  It,  a  caufe  of  nervous  complaints,  570 — 572 

- tough  phlegm  In  it,  another  caufe  of  nervous  complaints,  ^72.  573 

■  - -  fchirrous  obflruiStions  In  it,  another  caufe  of  nervous  complaints,  575 — 580 

- -  wind  in  It,  a  fymptom  of  nervous  difordcrs,  591 — 593 

^  craving  for  food,  another  fymptom  of  nervous  diforders,  593 

- of  the  cure  of  violent  pains  or  cramps  in  it,  693.  694 

of  flatulence  in  It  and  the  inteflines,  699 — 701.  Ses  Nervous  diforders^ 
Stone,  an  effay  on  the  virtues  of  lime-water  in  the  cure  of  it,  339 — 465 
--  hiflory  of  Mrs  Stephens’s  medicines  agalnfl;  It,  337.  538.  ijc, 

• -  foap  and  lime-water  to  be  ufed  together  for  curing  It,  403.  404 

- - the  dozes  and  regimen  to  be  obferved,  404.  405.  <tc. 

- - —  Dr  Hales’s  formula  for  the  cure  of  it,  408 

— — —  comparative  value  of  the  feveral  medicines  propofed  for  the  cure  of  it,  418 — 424 

—  table  of  the  powers  of  the  different  vienjirua  for  dilTolving  it,  424 — 426.  See  Gafe^ 
Lime-water. 

Stories,  moving  ones  give  rife  to  violent  nervous  fymptoms,  580 
Sugar,  experiments  with  it  and  lime-water,  371 

Suppers,  heavy  ones  fltould  be  avoided,  640  4 

Surprife,  occafions  a  palpitation  of  the  heart,  1,34 
- - -  flops  the  hiccup,  -loi 

- -  often  the  caufe  of  violent  rtervous  fymptoms,  5  So 

- - convulfions  fometimes  cured  by  it,  689 

Swammerdam,  his* theory  cf  refpiration  refuted,  106 

Svvieten  (Van)  two  experiments  of  his  on  refpiration  examined,  86 

Sympathy,  inftances  of  fympathetic  motions,  134 

. - of  the  fympathy  of  the  nerves,  489 — 524 

... _ every  part  fympathifes  with  the  whole,  493,  <bc. 

- - a  particular  one  fubflfts  betwixt  feveral  organs,  495 — 50E 

- - fuppofes  feeling,  and  therefore  owing  to  the  nerves,  501 

- not  owing  to  the  membranes,  blood-veflels,  <bc.  yo2. 

_ various  opinions  concerning  it,  504.  Notes.  505. 

- not  owing  to  anaf.o7nofis ^  505.  506. 

- _  takes  place  among  parts  unconnefted  by  nerves,  506 

- - mull  be  referred  to  the  brain  and  fpinal  marrow,  510 

— - final  caufes  of  the  mofl  remarkable  fympathetic  motions,  519 

- - fometimes  occafioned  by  vicinity  of  parts,  520 

- fympathies  in  morbid  cafes,  521.  522 

- - fubfifls  betwixt  the  nervous  fyftems  of  different  perfons,  581^583 

Symptoms,  obfervations  on  fome  of  the  mofl  remarkable  ones  in  nervous  difeafes,  586—  630, 
See  Nervous  diforders. 
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'Sympifmst  the  inflammation  occafioned  by  them  not  owing  to  the  increafed  force  of  the  heart, 
231 

— - -  why  they  leflen  a  delirium,  242 

Syncope,  reafon  why  people  recover  from  it  as  it  were  fpontaneoufly,  36 

Syjiole  of  the  heart  owing  to  the  Jiimulus  of  the  returning  venous  blood,  23 — 38.  See  Heart, 
Stimulus^  Arteries. 

T. 


Tartar,  a  folutlon  of  it  ufeful  in  low-fpirits,  z.  mania,  6'c.  712 
Tea,  its  bad  effedls  on  the  nerves,  641.  642 

Tears,  the  reafon  why  they  flow  copioufly  from  acrid  fubflances  applied  to  the  eyes,  or  from 
paffions  of  the  mind,  231 
Tela  cellulofa,  fympathy  not  owing  to  it,  502 
Tendons,  endowed  with  fenflbility,  269 — 271 
'  '  —  eflfeds  of  wounding  them,  494 

Tenefmus,  its  caufe  and  cure,  5 1 
Terror.  See'Stz.c,  Surprife,  <bc. 

Tetanus,  a  fymptom  of  nervous  diforders,  590.  591 

Thoracic  dudt,  animals  fome  time  dead  recovered  by  blowing  air  into  it,  36 

- - ^ —  the  paflage  of  the  chyle  into  it  accounted  for,  245. — 247 

Thorax,  analogy  betwixt  its  motions  and  thofe  of  the  pupil,  100 

_ _  rifes  and  falls  alternately  by  blowing  air  into  the  lungs  of  animals  recently  dead,  105* 

See  Lungs,  Refpiration. 

Toothach,  foraetimes  occafions  convulfions,  J39 

Tortoife,  lives  very  long  after  being  deprived  of  its  head,  204.  2oy 

Trachea,  its  fympathy  with  other  parts,  497 

Trevigar  (Mr  L.)  his  cafe,  462.  463.  See  Cafes, 

Tubes  (capillary)  their  attradlion  does  not  promote  the  circulation  in  the  fmall  veffels,  226,  244 
Turkey  Cock,  fwelling  of  its  comb  and  rattles  accounted  for,  57 
Tympanum,  its  tenfion  and  relaxation,  how  performed,  7.9 


•u. 


Ureters,  their  fympathy  with  other  parts,  499 

■Urethra,  its  alternate  contraction  and  dilatation  in  mares  and  cows,  after  evacuating  their  urine, 
accounted  for,  52 

Urine,  proves  a  laxative  when  given  by  way  of  clyfter,  28 

- the  caufe  of  an  extraordinary  flow  of  pale  urine,  56.  13 1,  277 

_ _  when  the  bladder  is  too  full  of  it,  fometiraes  occafions  an  ereCtion  of  the  penis,  58 

— — .  experiments  upon  it  with  lime-water,  347 — 351  365 

- a  fudden  and  great  flux  of  pale  urine,  a  fymptom  of  nervous  difeafes,  595 — 598 

I, - - - - of  the  cure  of  it,  707 — 709 


Uterus, 
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Ulterus,  affecled  by  the  titillallon  of  the  vagina,  5S 

- -  the  pafTage  of  the  ovum  into  it  defcribeJ,  yS" 

-  its  lympathy  with  other  parts,  500 

Uvea  (orbicular  raufcle  of)  uniformly  contrafleJ  fo  long  as  the  Jrimulus  av5ls  with  the  fam?.* * 
force,  1 3 

• - -  ar.d  iris,  their  mufcles  contra«51:  and  dilate  the  pupil,  59 


Vagina,  effeids  of  its  titlllation,  58 
Veins,  pofTelTed  of  irritability,  276 

Veins  (pulmonary)  the  force  of  the  blood  In  them,  40.  41 

Veins  (bibulous)  to  be  found  on  the  furfaces  of  all  the  cavities  in  the  body,  24S' 

Venie  cavx,  the  blood  returning  by  them,  the  caufe  of  the  heart’s  contradion,  2.^7 

- the  force  with  which  the  blood  returns  by  them  to  the  heart,  33  40 

- their  capacity  compared  with  that  of  the  pulmonary  veins,  42 

- - - - continually  agitated  with  alternate  contradions,  229 

Ventricles,  why  their  motion  is  not  fynchronous  with  that  of  the  auricles,  3  7 

— - - blood  returns  with  greater  force  to  the  left  than  to  the  right,  40.  Ses  Heart. 

Vejicula  Jeminali's,  the  Jlimulus  their  Jemen  the  caufe  of  the  credion  of  the  penis, 
Velfcls  (abforbent  and  ladeal)  of  the  motion  of  their  fluids,  243 — 2J3 

■  — - - — - - - - defcription  of  them,  243 

- - - attrad  fluids  like  capillary  glafs-tubes,  244.  247, 

•  -  the  paflage  of  the  chyle  into  the  ladeals  accounted  for,  245.  <bc. 

- - - - -  are  endowed'' with  irritability,  275.  276 

Veflels  (blood).  See  Blood. 

Veflels  (fmall)  inquiry  into  the  caufes  which  promote  the  circulation  of  their  fluids,  21 1 _ 253 

•  - different  opinions  on  this  fubjed  examined,  21 1 — 213 

- - - - - - -  force  of  the  heart  infufficient  for  this  purpofe,  1 13.  6'c. 

- vibratory  motion  in  them,  the  principal  caufe  of  the  circulation  of  their  fluids, 

226 — 243 

- - -  different  opinions  concerning  this  examined,  227  <bc. 

•  - motion  of  their  fluids  very  flow,  236^  Notes. 

- —  excited  into  motion  by  the  Jlimulus  oi  their  fluids,  517.  Notes, 

Vine,  the  motion  of  its  fap  accounted  for,  235.  246 
Viper,  its  poifon  not  hurtful,  unlefs  received  by  a  w'ound,  28 

- the  motion  of  its  heart,  circ.  after  death  or  feparation  from  the  body,  187.  204.  287; 

288.  289,  290.  302 

Vomiting  infedious,  134.  158.  496.  583. 

- - a  black  vomiting,  a  fymptom  of  nervous  diforders,  593 — 597 

- of  the  cure  of  it  and  indigellion,  695 — 698 

Voyage.  See  Sailing. 
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W.  T.  his  cafe,  464.  465.  See  Cafes. 

4 

Walpole  (Horace)  his  cafe,  433 — 443.  See  Cafes. 

•  - obfervations  on  it,  444 — 451 

- - - - —  — -  poftfcript  to  it,  478.  479 

Warm  bath.  Sea  Bath. 

Water  (cold)  fuddenly  contracts  the  veffels,  and  pores  of  the  fkin,  493 
Water  in  the  head.  See  Hydrocephalus. 

'  Water  (warm)  injefled  into  the  arteries  of  animals  newly  dead,  produces  fome  motion  In  the 
mufcles,  24.  25.  194 

Waters  (Carllbad)  obfervations  on  their  llthontrlptic  virtue,  479 — 483 
Wepfer,  his  account  of  the  adion  of  the  ftomach,  32.  47*  50 
Will,  power  of  Jiimuli  over  mufcles  fuperior  to  it,  14.  See  Mind. 

Wind,  in  the  ftomach  and  intellines,  a  caufe  of  nervous  diforders,  570 — 57s 

- effedts  of  it  various  in  the  fame  and  in  dilFerent  perfons,  571 

- - a  fymptom  of  nervous  diforders,  591 — 593 

- the  caufe  of  iht  incubus,  or  night-mare,  626.  <bc. 

- of  the  cure  of  it  in  the  ftomach  and  inteftines,  699—701 

Wine  (fpirlt  of)  a  good  deobftruent,  239 

•  - beft  taken  on  an  empty  ftomach,  641 

W^Inflow,  the  firft  who  obferved  that  the  pupil  became  narrower  after  death,  70 
Women,  more  fubjedt  to  nervous  difeafes  than  men,  540 

— - -  fometimes  affedled  with  convulfions  from  flight  caufes,  543 

Worms,  itching  of  the  nofe,  a  fymptom  of  them,  499 

- give  rife  to  nervous  complaints,  573.  574 

- - remedies  againftthem,  665 

•  - -  the  fymptoms  they  occafion  difficult  to  be  dlftinguiflied  from  thofe  of  the  hydrocepha- 

lui  internus,  736 


Y. 


Yawning  infedious,  134.  496.  583 
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